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Allantomide — In major surgery, 
a valuable bactenostatic and healing 
agent in the management of wounds, 

i 

I compound fractures and bums In 

^ mmor surgery, an effective aid in the 

routine treatment of cuts, abrasions 
and local pvogenic infections 

Whatever the surgical application, 
Allantomide is of established useful- 

[ 

I 
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ness in preventing delay in the normal 
healing process, aiding revasculanza 
bon of granulation tissue, and guard- 
ing against re infection 

We shall be glad to supply detailed 
information on the various uses of 
Allantomide upon request Address 
The National Drug Company, 
Philadelphia 44, Pa 
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‘Lubafax’ brand Surgical Lubricant will 
adhere well to specula and other inslru 
nients, not only when cold and dry but 
nhen they are narm and moist This lu 
bncating advantage mil be an aid to the 
busy physician ‘Lubafax’ is specially 
prepared for use in digital and instru 
jliental examinations, and possesses the 
pharmaceutical excellence characteristic 
of Burroughs Wellcome & Co prepara 
tions Distinctive also in its dependable 
Uniformity of lubricating properties, 
stability on exposure to air and heat, low 
free 2 ing point, greater transparency, and 
in its bacteriostatic properties Supplied 
in tubes of 2 oz and 5 oz 



LUBAFAX' 


BURROUGHS VTELLCOIIE & CO (USA.) IXC 9 & 11 EAST 41ST STREET, NEW YORK 17, N Y 
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Hovyever surgical blades may be 
judged, Crescent Blades measure 
up on every count 1 They possess 
an unusually keen cutting edge 
they exceed the requirements of 
official ' rigidity and- deflection 
iests they are nicely balanced, 
without thinning down from the 
back they show d superior 
adherence to specifications, both 
iri structure and performance 
and they fifyour budgetl 

No wonder they re the prefer- 
ence of so many discriminating 
surgeons all over the countryl 
Price M 20 per doz., M2 96 per 
gross Check now on these 
Master Blades"! 

«nONT SUKIOU SUB CO, INC, Htw YOH 14, H. Y 




THE MASTER HAND DBSIRVSS A MASTER BtADE 
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‘ Among the remeHtei tchich it 
hai pfett$ed llmighty God to give to 
man to relieve hU tpjfferlngtt none U 
to unlvertal end to e^lcaeiout et 
oplam ” — 



A POTENT NEW SYNTHETIC 
SURPASSINO THE OPIATES 




irtyot>ita/‘<on 
CH Q>0fneto/ ^YeainS ^ 
A* tf/toH *e<f€teS/l 


Sublet to Ftdtral and Stata Narcotic 
RagulaVtona 


DCMtflOL completely unrelated to the opiates by structure 
or derivation yet more suKable than morphine or any of Its deri 
vatives for controlling pain ' Demerol Is the first synthetic drug 
to produce morphine like anatgesla'—ls similar to atropine and 
papaverine In antlspasmodic effects well tolerated non 
constipating essentially free of depressant effects ^Demerol 
has demonstrated little If any liability to primary addiction 


Dem ero] 

Of MepeH^fWNE 

in DROCHJ.OKlDt: 


ANALCISIC —effective, aMentlelly as morphine with fewer *r»d Iota 
dlfturblng side effects. 

ANTt5rAS>\ODlC provide dramatic rollaf of colicky pain duo to 
viaceral *pa»m. 


SEDATIVE 


-to alleviate resUastness and apprahentlon 


tranquil drowtJnaaa that often leads to sleep; 


Induces a 


The avaraee adutt dose Is 100 mg., IntramuscuUriy or orally 

$(ippllad For oral use<-tBblets of SO mg., bottles of lOO and 600 
For paranteral use— 2 cc. ampuls (100 mg,), boxes of 12 and 50 
20 cc. vials 60 mg. per each X co. 


0«od^^•1^U enj O^lasn, X. TW« rtt«rmocoWgtcal 
Sqirt ol TMrao o Hu. N»w tort, ffc* Moonflaw Cow ' 
pMr 1941 p t&A. 

SwHmo* K. C, o*d Mvlkolbod 1. H. Arch. Svrs. I 
44404. 190 


■^^StearnS''^c 
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DITKOIT 31 MICHIGAN 

NEW tO«>; ICANJAJ CITY JAN TEANCIJCO WINDIOt. OHTAtIO SYDNEY AUSTHALIA AUCKIAND NEW ZEAUND 
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With higher stitch versatility 


The unique construction of the Singer Surgical 
''Stitching Instruments — which functionally in- 
\corporate needle, needle holder, and suture 
isupply in one urtit— permits formation of an 
unusual variety of stitches • Standard 
Witches are accomplished more quickly and 
\accurately, and many new continuous 


^stitches are made possible— to hold tissues 
p juxtaposition with more equalized ten- 
jSion and with less resultant scar tissue 
jformation This unique versatility derives 
jlargely from the continuous feeding of 
" jSuture material Any standard suture mate- 
■, > pal may be used— and any of 47 different 
peedle sires and styles— from the very large 
pown to the very small • Higher stitch versa- 
' plity IS |ust one of the many new features 
yof the Singer Surgical Stitching Instruments 
, ywhich have appealed increasingly to discrim- 
jinatmg surgeons May we forward a compre- 
^hensively illustrated booklet with full details? 


SINGER 


SURGICAL 

STITCHING 

INSTRUMENTS 




miiirom 

FuMtoU 

fvtffrtac 


New /nofJorj pjtfure ovoi/obft For showing 
^rreofnenf of fht Mofor Neurofsint' 


SINGER SEWING MACHINE COMPANY 
Surpfcaf Sfifcfilng fnxfrumenf Dtrlifon 
149 Broadway Now York 6 N Y 

Without obligation ploase soncf copy of Hluttrated booklet 


Addnsx^ 
City 


_Sfof*_ 


e « • »v 


I »r»ct »• •u sne* t CO t 


L otoim ntcwte o* c 
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Write today for illustrated literature 
describing Filling instruments for 
Brain, Obstetrical and General Surgery 
Address George P Pilling & Son 
Company, 3451 Walnut Street, Phila 
delphia 4, Pa 

(1) PI 5150-51 Frazier Brain Retractor^ 

(2) PI 8486 Jones Scissors 

(3) PI 5424 Ferguson Suction Tube 

(4) PI 6992 Sweet Scissors 

(5) PI 5482 Adson Saw Carrier 

(6) P9170 Hams Mercury Weighted 
Tube 

(7) P20800 Kennedy Clamps 

(8) P9140 Miiler-Abbott Tube 


I N the display cases of leading med- 
ical museums, many surgical instru 
ments of earlier days, bearing the 
PILLING hallmark, testify to the sig- 
nificant contributions to Surgery made 
by Pilling during the past one hundred 
and thirty two years 

The modern Pillmg instruments pic- 
tured above, designed by acknowl- 
edged leaders m brain, obstetrical and 
general surgery, today embody the 
tradmonal qualities of authoritative 
design and superlative workmanship 
which have always distmguished m- 
struments made by the house of Pilling 
since Its founding m 1814 


0 
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in the Night! 



Lest sleeplessness and nightmares maryour 
patients' tomorrow, prescribe Dial today 

This effective sedative and hypnotic will 
induce peaceful sleep Dial may be taken 
during working hours in moderate dose 
when required 



IS available — Dial Tablets ’•> 
grain, bottles of 24 and 100, VA grams 
bottles of 15 and 100 Dial with Urethane 
1 cc ampuls, cartons of 5 2 cc ampuls 
cartons of 5 and 20 

Dial — Trade T/ort Tep U i> Pot Off 
Denotes CttKi s DlaltjlmrbUurlc icUl 


CIBA PHARMACEUTICAL PRODUCTS, INC, SUMMIT, NEW JERSEY 

In Canada : Ciba Company ltd , Montreal 


July, 19-lG 
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GOMCO Explosion-Proof 
Suction and Ether Unit 

^ Designed and built to the highest hospital 

standards this de luxe Gomco Model 940 ful- 
fills to the utmost the requirements of general 
surgery where ether anesthesia Is used in con- 
junction with suction Extreme accuracy of 
control assures smoother anesthesia — plus the 
required degree of suction for drainage. Motor 
Is enclosed , srsitch Is of sealed-In design — both 
approved b> the Underwriters Ijaboratorles for 
use In ethjl-ether atmospheres The neat, all- 
steel cabinet In white enamel with stainless 
steel top Is in keeping with other sanitary sur- 
gery equipment. 


Cantamination-Proof GQMCQ 
BREAST PUMP 

Considered b> many au 
ihonliw the ulumalc m 
breast pump design and 
performance the Gomco 
Breast Pump safeguards 
against milL contamma 
tion Operation regu 
lated by the patient is 
comfortable and quiet 
This model is supplied 
with 2 glass nipple 
shields and rub^r 
coiers for standard 4 
oi. bottles 0%erall design i» neat readily carried easy lo 
clean Ask your dealer for details or write 



MODEL 785 


QOMCO Surgical Manufacturing Corf> 
832ME Ferr> St. Buffalo 11, New York 


Hospital Equipment 


A Neu> Book By an Authority 

The Care of the 
]>nEUROSURGICAL 
PATIENT 

Before, During and After Operation 

By ERNEST SACHS, A B , M D 
Professor of Clinical Neurological Sur- 
gery Washington University School of 
Medicine Saint Louis 


272 pages with 177 Illustrations Includ- 
ing 2 plates in colors Price cloth 56 00 

METICULOUS attention, to details in 
tile preoperative and postoperative care 
of patients, through inumerablo small 
maneuvers before, but especially during 
and after operation, may avert disaster 
or shorten convalescence, if neglected, 
they may cost a patient’s life Yet 
textbooks of surgery rarely mention such 
details, and most your surgeons must 
learn them for themselves, often from 
bitter experience This book gives the 
details necessary to the adequate care 
of neurosurgical patients, and is written 
in the hope that the information here 
set doivn which is based on the author’s 
own experience smce 19H, may be of 
benefit both to house ofiSoers generally, 
and to the rapidly growing number of 
young neurosurgeons especially who are 
preparing themselves to enter this field. 
It 18 also of value to experienced neuro 
logical surgeons Typical neurosurgical 
operations have been described in great 
detail, and have been illustrated pro 
fusely by drawings as well as by case 
histones, moluding subsequent treatment 
with the reasons for each step The 
operative procedures, therefore, should 
be more vivid and more clearly under 
stood 

THE a V MOSBY CO 
St. Louis 3, Mo 
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TANTALUM itt 

have used tantalum wire suture material on all 
our hand mjury cases for the past year and have 
a large series of them to look back upon I have 
used the tantalum wire for both buried and cutane 
ous suturmg In tbis fairly large 
series of cases I have nbt yet seen 
any evidence of anything but mmi 
mal tissue reaction I have not yet 
had a smgle infection in any of the 
cases where tantalum wire was used 
m these hand cases, which, to me, is 
quite remarkable because I am sure 
you iviU appreciate how difficult it 
15 to obtam bacterial and physical 
cleanliness in working with the 
hand of the factory -worker *’>’> 

♦Oljon C T "The Place of Tantaltnn In Surgery ” 
Tndnatrial Medicine 13 917 NoTcmher 1944 


r ethicon 1 


Ethicon suture laboratories 

DIVISION OF JOHNSON & JOHNSON 
NEW BRUNSWICK, NEW JERSEY 

July, 104G 
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'Reticulogen' in action 


(Fmfenternt liver Extract with Vitamin ii, Lilly) 



The problem confronting the pbj sician m the treatment 
of the average pernicious-anemia patient is tivofold 
(1) that of raismg the red-blood-cell count to normal, 
and (2) of preientmg neurological mvolvement Both 
problems are solved qmckl) and decisiiel) inth Am- 
poules 'Reticulogen’ (Parenteral Lner Extract imh 
Vitamm Bi, Ldl) ) One-half cubic centimeter given every 
ten days adequatelj mamtain the axerage imcom- 
phcated case of Addisoman pernicious anemia Early 
and adequate treatment xnth 'Reticulogen’ effectively 
prevents neurological symptoms 'Reticulogen is chm- 
callj standardized b) admimstration to knoxra cases of 
permcious anemia Specif) 'Reticulogen’ through your 
favonte retail pharmacy 

El/ LILLY AND COMPANY INDIANAPOLIS 6, INDIANA USA. 
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TECHNICAL CONSIDERATIONS IN SURGICAL THERAPY 
FOR COARCTATION OF THE AORTA 

Robert E Gross, il D , Boston, Mass 

(Fiom ihe Surgical Seritce of the Children’s Hospital and the Department of Surgery of the 

Harvard Medical School ) 

I N THE “adult t3TDe’’ of eoaietation tbeie is a naiiouang oi complete obstinic- 
tion of the aoita at oi neai the ductus aiteiiosus or its obliterated lemnant 
Individuals ivitli this abnoimality have a vanable piognosis, some survive for 
a suipiismgly long tmie and hare relatively mild sjTnptoms, but most of them 
have a life span which is far short of the nonnal evpectancj Thej may have 
complaints which aiise diiectly fiom the aiteiial obstiuction, oi they may have 
a seiious disoidei from one of its complications These mclude (1) aiieuij'smal 
dilatation of the aorta, paiticulaily above the constiiction, (2) mpture of the 
aoita, (3) foi-mation of a dissecting aneurysm , (4) supeiimposed RUepfococcits 
vnidans infection, (5) development of high blood piessuie in the upper part of 
the body, with all of the attendant dangers of the hvpertensiie state In the 
future it is probable that local bacterial infectious can be efficiently combated 
in many instances by modern methods bf chemotlieiapy However, the other 
complications have little promise of relief, and because of this state of affairs 
there is a leal impetus for finding wars in which the coarctation of the aoita 
might be collected 

Oui obseiiations in the expeiimental laboratory “ indicate that it is tech- 
lueally possible to lemoic a segment of the thoracic aiota and to reconstruct the 
lessel bv end-to-end anastomosis With this background, fiie human patients 
have been operated upon in this clmic for coarctation of the aorta vith leii 
promising results Additional cndence that such operations can be successful 
in man is brought foifli by the I’epoit of Giafoord and Niliii'* Although e\- 
pcneuce in this field of suigeii is still limited, it appeal’s that lenioial of an 

, , annual niPctlnR of the SoohU of Lnt\erst\ Surgeons Nct\ lorlt N 1 
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.momalous aortic sefjnicnt can be accomplished i\itliout too gieat a iisk and that 
lij'pei tension in tlie upper part of the bodj'- can be relieved These procedures 
are new and will possibly undergo modifications as additional information is 
"allied However, I woidd like to discuss some of the teclmical details which 
ha\e been formulated oi ha\e been found to be of value during such operations 
on human subjects 

— ^Anesthesia Avitli ethei should be satisfactory, but cyclopro- 
pane would seem to be preferable — and was used m all of our cases It is neees- 
saiy to have some sort of a closed system to administei the anesthetic so that the 
mtiapulmonary pressure can be conti oiled at will Hovever, an mtratiaeheal 
tube IS not essential, and I believe that it is better to omit it A closed system 
was maintained in oui patients by meiely usmg a tightly fittmg face mask 
With such aiTangements, anesthesia, even though quite prolonged; was com- 
pletely satisfactory and coidd not conceivably be improved 

Fein Ganmda — It is now a common piactice to prepare for major surgical 
undertakings by insertmg a needle into a vem of an extremity prioi to operation 
to facilitate the administration of fluids and blood during and after the pro- 
cedure Certainly, for operations upon the aorta, this precaution wiU, add 
greatly to the operator’s peace of mind because he is assured that blood can 
be given in an instant if conditions demand it Bleeding from the aorta oi its 
anastomosis should be minimal oi nil, but the gi eat vascularity of the chest wall 
wiU sometimes lead to a senous loss of blood while the thorax is being opened 
and it may be necessai'j to compensate for this A sharp needle may not be 
wholly satisfactory^ because it can be disturbed at a crucial moment and can 
penetrate the back wall of the vein, thus bemg throivn out of commission just 
when it IS needed most It is better to cut doivn on a vem, preferably of the 
ankle, to msert a blunt cannula of modeiate size (No 14 or 15) uliieh can be 
tied into the vessel, and which can be rebed upon to fimction perfectly for a 
period of many houis Attached to this needle should be an infusion appa- 
ratus, the tubmg of which contains a thi-ee-day stopcock, arranged m such a 
way that blood wiU pass through it slowly from a suspended bottle, oi else a 
syringe can be attached to its sidearm foi pumping blood through the system 
under pressure if this should be required 

Operahve AppioacTi — ^Much can be said in favor of an anterior or an 
anterolateral thoracic approach to the aortic aich and the first part of the de- 
scending aorta With this avenue the thoiax can be opened qmckly, the division 
of chest muscles is mimmal, and the resulting exposure is wide The closure 
of such a wound is relatively easy and the postoperative discomfort to the pa- 
tient IS distmctly less than is the case ivith a posterior incision Much of the 
experimental work on dogs was done through an anterioi opening, but it soon 
became obvious that conditions were not optimum for manipulatmg and rotating 
the aorta to expedite suture of its ends In contrast, a poster loi incision will 
allow clamps to be placed on the aorta in such a way that they can be rotated 
forward and thus proinde room for the opeiator to sew the back wall of the 
aorta, subsequently the clamps (and aorta) can be turned backward so that the 
anterior edges of the vessel can be stitched This single and important fact 
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led to the adoption of a posteiioi approach in all of the inoi*e recent animal 
expeiTments and in each of the human operations Without question, the aortic 
aich and the first part of the descending aorta can be clearly viewed through an 
antenor chest wound, but in Older to work effectively upon this vessel, to free 
it fiom its bed with safety, to mobilize it, to lemove the narixiwed segment, and 
to sutnie its fiee ends, a posteiioi thoiacic appioach is much superior 

Opening of the Chest— The incision must he liberal It luns along the 
medial and infenoi hordei’s of the left scapula in a downward and outward 
direction, extendmg from the level of the second doraal vertebia superiorly 
to the midaxiUai’y or anterioi -axillary line infenorly That portion of the 
trapezius which piesents beneath this cutaneous opening is cut across The 
bi-oad bellj^ of the latissimus doisi muscle is completely transected, at right angles 
to the direction of its fibers The rhomboideus major and minor muscles are 
divided near then attachments to the medial border of the scapula The scapula 
can then be displaced upward and outwaid so that the underlying bony cage of 
the thorax is brought into view The fourth iib is I’emoved subpeiiosteaUy from 
its midaxillaiy zone aioimd to its tubercle From the third, fifth, and sixth 
libs a segment, 3 to 4 cm long, is cut out from the iib angle well down to the 
tubercle The pleural cavity is now entered by mcision throughout the bed of 
the fourth rih At its medial end this mcisiou is connected ivith a vertical one 
lunnuig up through tlie pi-enoiisly exposed bed of the third nb and similarly 
running doiynwaid through the fifth and sixth rib beds and intercostal muscles 
When a self-retaining retractor is inserted, an adequate exposure of the mterior 
of the chest and the operative field can be obtained 

Opening of the thorax may entail more difficulty than had been anticipated, 
because of the extreme vasculanty of the various structures Pathologists have 
often commented upon the large collateral cliannels which are associated with 
aortic obstruction, and clinicians have fiequently described the pulsating arteries 
m the soft tissues of the back The surgeon must he cognizant of these sizable 
vessels, mdeed, he cannot ignore them The vasculanty of the legion is so great 
that consideiable tmie is consumed m clamping, tymg, and sutuimg bleedmg 
points to obtam proper hemostasis Blood loss may be great, and it is important 
to cover tins adequately by transfusion so that the patient is kept in a stable 
condition 

Fleeing of the Aoita — The aorta is exposed by longitudinal incision of its 
overlying paiietal pleura from the mid-thoracic area well up over the aortic arch 
and over the left subclavian arteiy With little diflSculty, this covering is peeled 
posteiTOilv and anteiioily It is well to keep the dissection faiily close to the 
aorta and to leave but little aieolai and fatty tissue on the vessel The nar- 
rowed portion of the aorta can be leadily seen and palpated The external di- 
ameter at this level may be a poor indication of the size of the lumen, but squeez- 
ing the vessel between the thumb and forefinger will give some idea of the 
dimensions of its internal opemng Sometimes the vessel is deeply notched and 
a high degree of ohstinction is leadily discernible In other instances the ex- 
ternal indentation is mild and is seemmglv not far from nonnal, still there can 
be such a great tluckening of the vessel wall at this site that the lumen of tlie 
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aoita IS 110 iiioie than 1 oi 2 aim iii diamelci , indeed, it inaj be completely 
blocked Coaielaiion oecuis at a ^allable distance fiom the left subclavian 
ailcij In some subjects it is just below the origin of this arterj^, w'hereas in 
otlieis it maj’ be as much as 2 oi 3 cm beyond it Obviously, the lower eon- 
stiictions aie moie amenable to tieatment, but a high position of the coarctation, 
just bcsoiid the left subcla\nan aitcrj’-, does not militate against surgical removal 
of the nail owed segment, as was showm bj’- oiu fifth patient 

A consideiable section of the aoifa, as w'eU as the distal pait of the arch, 
must be laised fi-om its bed to facilitate the subsequent steps This impbes that 
certain lessels shall be seieied to fiec the aorta fiom suirounding stnictures 
Just lielow the coaictation at least two sets of intei costal arteries should be 
doulily ligated and divided Wliile these arteries mav be enlaiged to a diameter 
of 5 01 6 mm , tliey aie apt to be quite thin and should be handled accordingly 
Gieat caution must be exeicised to aAoid sheaiing off an intei costal aiteiy as it 
leases the aorta, a legion of great anatomic weakness Such an accident gives 
rise to bleeding which is very difficult to control, and the seepage of blood 
thraugh the adventitia greatly obscincs the field and hampeis the dissection 
Such mishaps w'cie at tunes eneounteied in dogs, thei weie completely avoided 
in the human beings by exceedingly caieful techniques It might be necessaiy to 
divide one oi two sets of inteicostal aiteries aboie the coaictation, the existence 
of such vessels appears to be a vanable findmg (Aiipaiently Ciafoord has not 
divided intercostal arteiies, but has temporal ih clamped them I believe it 
is much bettci to sevci them smce this peiraits mobilization of the aorta and it 
hkeinse keeps unnecessan^ clamps out of the field ) ’ 

On the anteiior surface of the aorta, one or two bronchial arteries will 
almost ceitamb lequire division, depending upon the level at winch these arise 
fiom the aorta These vessels aie small and can be cut ivith impunity 

The ligamentum artenosum (oi ductus aiteriosus) must then be cut, and 
when this is done the operotoi is immediately conscious of a lugh degree of 
mobility which has been gamed foi the aortic segment Six or seven centmieters 
of the aorta can then be drown up into the field Tins fieed portion is most 
easily handled by passmg Imen tape around it Any lemainmg bands of 
areolai tissue winch connect it to its bed aie cut away The dissection is carried 
well up behind the distal thud of the aortic areh and up foi several centimeters 
behind the left subclavian artery 

Stnichiies to Avo^d — ^Within the mediastinum aie two anatomic struc- 
tuies which must be kept in mind and constantlj”^ avoided The firot of these is 
the left vagus neive and the recuirent larjmgeal nerve which aiises from it 
Tins branch coui-ses below" and ai ound the ligamentum ai tenosum and then up- 
waid on the posteiomedial surface of the aoitic aicli These neiwes can be easilv 
identified aftei the parietal pleura is opened, they can be peeled off the aorta 
and the ligamentum artenosum in such a way that thev" aie left undistiiibed and 
uninjured 

Likewuse, gieat caie must be exeicised to leave the thoracic duct undis- 
tuibed This lymphatic channel lies against the vertebial column and should be 
found between the nght and left inteicostal aitenes just aftei they leave the 
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aorta In some human beings the duct stands out cleaily and can be readily 
identified In others, it is small or is obscuied by overlying fat so that it is 
difiicult to find Possibly the vessel could be seen moie clearly if any appi op ir- 
ate dye weie fed befoie operation oi weie injected into the lowei part of the body 
so that it appears ui the duct Whethei or not the duct is seen, it can be saved 
from injury bv keeping the posterior and medial dissection very close to the 
aorta itself and not letting the instiuments get mto the deeper tissues which 
contain the duct 

Clamps foi Aorta — pan of clamps must be provided for maintaining 
hemostasis dining the subsequent period when the aoita ivill be opened It is 
also highly desirable to have these clamps ui such a form that they can be used 
to manipulate the aoita In laboratorj'^ work it was found that full-lengths, 
KeUy clamps, Kochei clamps, etc , would giasp tlie aorta tightly, but the ngid 
jaws were apt to traumatize the vessel to a disturbing degree Bethune clamps 
gave good hemostasis, but they wimkled the aoita too much A wide variety 
of mstmments iveie tried, but foi one leason oi another they were aU discarded 
The best results were obtained by revamping a pan of Mojmihan, straight in- 
testmal clamps and using them without lubbei-s The jaws were cut off to a 
length of 5 5 cm , the tips were fitted with an interlocking peg so that the two 
jaws could not wiggle sidewavs from one another when the clamp was closed 
With such an instrument, considerable piessuie can be excited on a large vessel, 
and yet the jaws possess sufficient lesihencv so that there is veiy little crushing 
effect The damp cannot shp sideways because tlie longitudinal slits in the 
jaws grasp the adventitia securelj^ Fmtlieimoie, endivise slipping of the clamp 
IS guarded agamst by oioss-maiks filed on its inner suiiaees The instrument 
■wiU accommodate vessels vai-jong in size from the smallest to the largest which 
might be expected 

Suture Material — Obiuousljq the sutuie matenal must be of a nouabsoib- 
able type Silk was employed in aU of the expeiaments with animals and mth 
human beings An intenvoi en variety is fai superior to a twisted one because 
it has higher tensile strength, smaller ealibei, and no tendency to fray out 
Deknatel (00000) is an appiopnate foini and size This is carried on an atrau- 
matic needle so that an exceedingly small hole is made when the aoita is pierced 
While a sbghtly curved needle has some advantages, a straight one about 15 mm 
long IS piefeiable 

Excision of Aoitic Segment — The two damps are placed upon the aorta 
in such a way that a poitioii lyo oi 2 cm long can be cut out and discarded 
In addition, sufficient room (almost 1 cm ) must be left mside of either clamp 
to piomde a cuff winch can be used for anastomosmg the lemainmg vessel ends 
When the aoita has been dinded, these cuffs immediatelj’' shiink, they may be- 
come so short that it is very difficult to sew them m an accurate fashion Hence 
it is impel atne, vhen affixing the clamps, to make due allowance for shrinkage 
of the lessel ends which wiU imaiiablj’" take place when the aorta is transected 

While the aoita is being seieied, one must constantlv keep in mind the sizes 
of the upper and lower onfices vliieh aie being produced These innst have ap- 
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pioximalelv the same dimensions to peimit pioper anastomosis In order to 
accomplish this, it might be necessaiT to cut the uppei or the lower part on a 
little shmt to pioduce an end of appiopiiate size 

Tlie segments of aoita winch weie removed from the five human patients 
shoved extreme degiees of ohstiiiction Foui of tlie specimens possessed a 
lumen no moie than 2 to 2 5 mm in diameter, while the fifth had a complete 
diaphiagm and no opening at aU 

Method of Aoiiic Anastomosis — Foi aortic anastomoses, Ciafoord and 
Njlin have emploied a technique which has been generally used for vascular 
suture foi manj vears With this Can el method of ti langulation, the ends of 
the lessel aie brought togethei hv three inteiiupted stitches placed at equi- 
distant points aiound the ciicumfeience of the vessel, and then each of these 
limbs sewed mth a running stitch The description would seem to implv that 
the ends of the aoita can he held togethei with the thiee inteiiupted sutures 
while the vessel is being lepaiied While this maj be tiiie, it is well to emphasize 
that vhen the aorta is transected, its ends sepaiate from one anothei m a veiy 
distiessing wav Hence, any attempt to oicreome tins great tension by holdmg 
the aoitie ends togethei mth a few mteimpted stitches would seem to be 
fiaught mtli dangers and pitfalls Instead it has been my plan to have a well- 
mstrueted first assistant manipulate the two clomps, and to hold them so that 
they aie pushed toward one anothei, a moiemeiit vhich bimgs the ends of the 
aorta togethei and leinoves all tension fiom the sutuie line while the anastomosis 
IS being performed i 

In the lahoiatory, expei iinents have been earned out with various methods 
of aortic suture and it is felt that the usual ti pe of Carrel stitch, whereby the 
vessel ends aie butted togethei with an over-and-ovei stitch (including aU layeis 
of the wall), mil often give a successful anastomosis, but that it cannot be relied 
upon to accomplish this task unifonnlj Without question, the method par 
excellence is tliat in which a continuous, mattiess tjqie of stitch includes all 
layers and bimgs intinia to mtima, turmng the vessel ends outward This tech- 
mque was used in all of oiii cases , the procedure has been descrilied and illus- 
trated in a previous communication ® The thiead must be diawn up mth appro- 
priate tension and must not be lelaxed vhile a subsequent stitch is being taken It 
is well to delegate the holding of tlie thiead to a second assistant whose attention 
IS not deflected by anv othei duty at the moment The most difficult part of 
the anastomosis is on the posterior suiface of the aorta, hence the stitchmg 
should be staited heie and then continued aiound on the antenoi wall The 
first assistant can rotate the clamps to give the best exposure of the posterior or 
the anterior wall of the aoita as the opeiator lequires After the anastomosis 
is completed the lover clamp is lemoved or temporarily loosened With this 
manemei some blcod vill flow back into the area under a i datively low pressure 
and the line of anastomosis can be quickly tested In one or two points there 
may be pinhole openings, but these can be closed with a few interrupted stitches 
If the oiigmal stitching has lieen pioperly performed, there is little or no 
oozmg It IS highly important to emphasize that the use of packs, fibrin foam 
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With thi'ombm, oi othei anticoagulauts is not needed foi hntlie&sing the sutnie 
hue if the anastomosis has been done aecuiatel}' In none of tbe five human cases 
was it necessarj’’ to employ any such secondaiy methods for hemostasis 

Prevention of Caidiac Collapse — ^From some of oui expeiimental woik, and 
fiom a disastioiis outcome in one case, it is evident that a quick lemoval of 
the last aortic clamp may impose a momentaij'^ but seiions burden on the caidio- 
vasciilar appaiatus The sudden opening up of an enoimous vascular bed in 
the lowei part of the body makes great demands upon the heart The cause of 
death in the first patient has been loosely desciibed as "cardiac collapse," since 
the exact mechanism of failuie is not Imown Presumably, it was a form of 
"shock," because blood fiowed lapidlv into the depleted sj’^stem in the lower 
two-tliirds of the bodv, pooled theie, and did not return quickly enough to sup- 
ply the heait ivith a cnculatmg medium Having these thoughts in mind, cei- 
tain measures were taken m tlie last foui patients to pi event cardiac faduie at 
this stage by (1) lemoving the remaining (uppei) aoitic clamp giadually ovei a 
period of five oi six minutes so that the iiish of blood into the lowei aoitic seg- 
ment would be retarded somewhat, (2) tipping the patient into a mild Trendel- 
enburg position to faeihtate the letum of blood to the heait, and (3) quickly 
moectmg 150 to 250 c c of blood (undei pressure) into the ankle vem cannula 
to augment the cnculating fluid With such piecautions, there was very little 
change m the rate or amplitude of the heaitbeat, and the leadjiistments in the' 
circulation weie completed without the slightest apprehension 

Closwe of the Chest — Of primaiy consideration in the thoiaeic closure 
IS the avoidance of laige vessels in the chest wall, the piinctiiie of which will 
allow bleedmg into the pleuial eavitv Such hemoirhage is apt to be particu- 
laily troublesome in the vertical part of the T-shaped wound (that part pai’allel 
to the spine) Hence, it is well to start the closure heie so that the intenoi 
of the chest can be viewed from tmie to time 1o make certain that blood is not 
lunmng into it If this occura, additional sutures can be appiopi lately placed 
to obtain hemostasis The lateial part of the wound is now closed by appiox- 
unating the edges of the bed of the fourtli rib If tlie needle is kept well ivithm 
this bed, and not allowed to go out into the adjacent mtei costal muscles, bleedmg 
IS avoided oi kept to a minimum The superficial muscles aie suitably repaired 

The lung can be expanded by increasing the pressure in the anesthesia 
machine, but I am convuiced that theie is less postopei ative disturbance m the 
lung if it IS expanded by sucking out all fluid and air fiom the pleural cavity 
This can be done qmckly and effectually by inserting a large catheter into the 
pleural cavity, aspiratmg through it, and then unthdiawmg it just before the 
skin IS closed 

Postoperative Care — There is little to add regaiding the postopeiative caie 
of these individuals, except to state that it can be made extiemely simple Oxy- 
gen tents are iinnecessaij^ if the lung has been adeqiiatelv expanded at the 
termination of opeiation 

In the four siirvmng patients, the wound healed pei pi imam Because of 
the length of the operative proeediiie, and because of the possible accumulation 





of sanguineous fluid -mtlim tlie pleuial caiitv mIiicJi ^^ould be a good culture 
medium, il was deemed advisable to pieaeiibc peniciUin and sulfadiazme for five 
01 si\ da’^s after operation These diugs aie prabablj unnecessary and good 
lesults can uiidoubtedly be obtained without them, 3'et it appears to be expedient 
(0 emploj^ them in the immediate postoperative peiiod 

Postenoi cliast vounds mav gne a gieat deal of pam if 11b ends are im- 
jnopeilv mobilized and aie allowed to lub togethei during respiratory move- 
ments Coll^ eraelv, postopeiative pam can be kept at a minimum and sedation 
can be raduced if a segment of rib is alwavs removed so that the ends of bone 
cannot touch each otlier during the postopeiatne peiiod The nbs will regen- 
erate fiom the peiiosteum winch is left 

It IS not neeessaij^ to administei dieoumarin or hepaiin to prevent local 
tluombosis If the atnta is not damaged by mstruments, and if a proper an- 
astomosis has been peifoimed, the dangei of legional thiombosis is insignificant 
It may be necessaiw to ivithdiaw fluid from the left pleuial cavity durmg 
the postopeiatne peiiod In tvo of oui patients the chest was aspirated once 
duiing the firat postoperative week and a consideiable amount of thm hemoi- 
ihagic fluid was taken awe's There vas no leason to suspect leakage fioni the 
aoita since the anastomosis lines weie left eompletelv dri at the tune of opeia- 
tion Such an accumulation of pleuial fluid was almost ceitainl-s due to oozing 
from the thoiacic -wall 

SUMJI VR\ 

Coarctation of the aorta is a congenital abnoimality which can be coirected 
In direct siiigical attack on the lesion The nai rowed or completelj" obstnicted 
segment can be excised, and the ramaming poll ions of the aoita can be bi ought 
togethei bv an end-to-end anastomosis Five patients have been thus treated, 
the fiist died of cardiac failuie during operation, nhrle the othei four have 
made vei’j satisfactorj leeovenes Laboiatoi’j expenmentation which led to 
development of this technique, plus the expel lence vlnch has been gamed from 
the human cases fomi the bases foi the larious lemaiks which are listed heie 
as technical consideiations m suigical therapv for coarctation of the aorta 
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(From The Vaecvlnr Center of the Mayo General Hospital, Galesburg, III ) 

A S IS well known, arteiioveuous fistulas and aiteiial aneurysms result from 
. trauma, congenital anomalies, and infection, and arterial aneuiysms from 
arterial disease as well Tke congenital and tiaumatic aneurysms aud fistulas 
are generally amenable to operative treatment On tbe otbei band, surgery 
IS less unifoimly applicable in tbe cuie of aneui'vsms lesiiltiug fiom aiteiial 
disease for two reasons fiist, tbe prepondei ance of these lesions in tbe aorta 
wbicb can rarely be bgated witboiit disastioiis consequences oi suecessfullj 
repaired aud, second, tbe frequently piecaiioiis state of tbe collateral circula- 
tion in limbs in whieb sucb aneurysms exist, wbicb is due to tbe associated 
obhterative arterial changes Congenital aiieurj sms and fistulas aie lelativelj 
rare, and traumatic aneurysms and fistulas occur commonly only in time of 
war Because of these considerations it has not often been possible foi anj 
mdividual or group to treat laige numbeis of these lesions and, consequentlj , 
reports concerning tbeir siu gieal management genei ally deal intb single cases 
or small series of cases 

Durmg tbe recent war tbe staffs of tbe three Yasculai Centers estabbsbed 
by tbe Surgeon General have studied and caied foi laige numbeis of soldieis 
with aneurysms and arteriovenous fistulas We have bad opportunity to tieat 
many sucb patients at tbe Vascular Center at the ilaj o General Hospital and 
to study others who were operated upon elsewhere It is believed that a brief 
general discussion of tins experience and of some of the problems encountered 
may piove worth while No attempt will be made in this report to present in 
detail certain specific problems which can be discussed more profitably in 
separate reports In addition, for tbe further sake of brevity, in this com- 
munication will be omitted refer ences to tbe large body of constructive cbnical 
and expel imental studies which have been recorded in tbe bterature and 
which bare, throughout the years, rendered the surgical treatment of aneu 
rysms and fistulas progiessivelv safei and more successful 

clinicaIj material 

This study compiises 364 aitenovenous fistulas and arterial aneurjsms 
which occurred m 351 mdmduals Theie were 245 arteriovenous fistulas and 
119 aneuiysms The material consists of three groups first, 206 arteiiovenous 
fistulas and 82 arterial aneurysms ivhich we treated by operation at the Mayo 
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General Hospital,*^ second, 34 aGeno\enous fistulas and 29 aiteuaJ aneunsms 
operated upon in other arnij medical installations and studied subsequentJj 
at the Majo Geueial Hospital, and third, 5 arteiioieuous fistulas and 3 
arterial aneurisms A\hich miderwent “spontaneous cure'' by thrombosis and 
required no operatn e treatment ilultiple lesions occurred in 9 patients who 
had a total of 22 fistulas and aneurysms One arterial aneurjsm resulted 
from acute medial necrosis, 2 intraeranial carotid aneurysms were without 
huoAvn etiologj', aud 7 arterioi euoiis fistulas m 5 persons were congenital 
One patient with signs of aoi tic i ahuilar disease had a large mj cotic aneurj sm 
of the pophteal ai-tery u hieh almost certainly resulted from subacute bacterial 
endocarditis with embolism The remamdei were traumatic in origin 

STMPTOJIS, DIAGNOSIS, AND LOCALIZATION 

Hany of the patients had no sjmptoms refeiable to the aneurysm or 
fistula Others were aware only of an abnormal pulsation, a pulsating mass, 
or a bruit or thrill Those with intraeianial aneuirsm had headache and 
ophthalmoplegia, and those with fistula of the carotid aiteri and the cavernous 
sinus noted a buzzmg noise in the head and a pulsating evophthalmos as- 
sociated mth ocular palsies "When subcutaneous lupture or lapid expansion 
of an aneurysm occurred there was often intense pam and sometimes loss of 
neiye function In a few patients there was fatigue on exercismg the limb m 
which the aneurysm or fistula was situated 

Those patients with cardiac dilatation resultmg from an arteriovenous 
fistula sometimes had no related sjTnptoms, but m a number of them there 
was dj spnea on exertion, palpitation, or an uncomfortable sense of pounding 
of the heart, paitieularh m the leeumbent position Evidence of definite myo- 
caidial msufiSeiency was present, however, in only tvo instances One was m 
a patient who had a traumatic fistula of the external ihac artery and %em 
and also of the hypogastric vessels Gieat dj spnea, orthopnea, and edema 
had developed shortly after the miuiy These symptoms disappeared follow- 
ing resection of the ibac fistula in a hospital overseas The second fistula was 
subseqpiently recognized and its excision brought about further reduction m 
size of the heart In the other patient vegetations developed withm a femoral 
arteiiovenous fistula which gave use to a Streptococcus nndans septicemia 
He had pulmonary mfaretion and extreme orthopnea Symptoms subsided 
rapidly after excision of the fistula ^ 

In general, diagnosis presented no great difBculrt The signs present m 
arteriovenous fistula ha%e long been recogmzed and are so precise and con- 
stantly present that they render diagnosis relatively easy In the cases 
studied, a contmuous bruit was invariably present, and a continuous thrill was 
absent in only a few instances where the fistula was very small With a 
single exception thei e was a definite bradycardic reaction during compression 
of the fistula, aud almost as regular was an elevation in blood pressure durmg 

•This group Includes one patient operated upon bj one of us (H B S ) o\ erseas In the 
118 General Hospital and four operated upon at the Percj Jones General Hospital during the 
brief period nhen the t ascular Center was located there For the sake of convenience these 
five patients will be included with those who were treated at the Jlayo General Hospital 
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tins procedure Often there was a use in both diastolic and systolic pressure, 
the former occuirmg moie uniformly and in gi eater degree than the latter 
Generally the frontal caidiac aiea nas demonstiably inci eased on loentgeno 
graphic examination in instances wheie theie was a large fistula, with the 
exception of lesions of the eaiotid vessels in which cardiac enlargement was 
usually absent 

In cases of arterial aneurysm there was sometimes present a pulsating 
mass, a systobc bruit, and a systolic thrill Not infrequently, however, a 
pulsating mass was not visible or palpable, particularly when the aneurysm 
was of small size and was covered by laige muscles Neveitheless, an ab- 
normal pulsation was almost invariably present With rare exception a 
pronounced systobc bruit was audible, but often the systolic thrill was absent 
In two cases of mtracranial aneurysm neither bruit nor thrill was present, 
but the correct diagnosis was suspected because of signs of ophthalmoplegia 
and was confirmed by arteriogram Twice a mistake m diagnosis was made 
One was in a patient with a very tense nontraumatic popbteal aneurysm 
without bruit or thrill which, before opeiation, was considered probably a 
cyst with transmitted pulsation rather than an arterial aneurysm The other 
was in a patient who had an abnormal pulsation ui one infraclavicular region 
associated with a loud systobc bruit and a foieign body \usible by roentgenog- 
raphy m the clavicular area Exploration was earned out in this patient 
under the impression that the condition was due to an aneurysm, but it was 
subsequently estabbshed that it was dependent upon costoclavicular compres- 
sion of the subclavian artery ^ 

The correct locabzation of the aneurysm or fistula was generally easy, 
and m only a few cases was an erior in localization made The commonest 
difficulty arose m cases with lesions of the profunda femoral vessels m which 
the pulsation, bruit, and thrill could be eliminated only by compression of the 
overlying femoral as web, as of the involved profimda \essels In one instance 
a fistula between the internal mammarj. artery and the mnommate vem was 
thought before operation to be a fistula of the mnommate or subclavian ves- 
sels In another patient who had a fistula between the transverse cervical 
artery and the internal 3 ugular vem, exploration was done with a preoperative 
diagnosis of subclavian arteriovenous fistula Still another patient with a 
fistula between the inferior gemculate artery and the popbteal vem was be- 
lieved to have a popbteal arteriovenous fistula 

ARTERIOGRAMS 

Artel lograms were made m a numbei of instances The technique em- 
ployed and the mdications foi this procedure and its value will be presented 
m another pubbcation It is our belief that such studies, although not with- 
out hazard, are reasonably safe No leaetions occurred, and good visuabza- 
tion of the lesion was obtained with i datively small amounts of 70 per cent 
diodrast Axteriogiams were found particularly helpful m cases of mtra- 
cramal aneurysm without bruit or thrill where confirmation of the diagnosis 
was advisable befoie bgation of the caiotid artery They were very useful 
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111 cases in which one conlcl not be eeitam of the exact localization of the 
lesion, paiticnlarlj" when tests shoned the collateial circulation to be pooi 
and when the lesion niiglit conceivably involve eithei some very important 
aiteiy, such as the femoial, or a i datively luiimpoitant one such as the 
piofunda femoiis Aiteiiogiams veie likewise of considerable aid m case^ in 
Avhich it appealed that the aneunsm vas being “cuied’' by thiombosis It 
was found that aiteiiograms neie unneeessarj in the gieat majoiity of cases 
eithei foi coriect localization oi foi pioper surgical treatment of the fistula or 
aiieuic sm 



Fig 1. — Diagram showing general distribution of fistulas and aneurysms 


DISTRIBUTION OF LESIONS 

In Fig 1 the general distiibution of the aneurysms and ai teriovenous 
fistulas is shovn, and in Table I the lesions aie listed accordmg to the affected 
arteiy Theie were lesions of all the mam peripheral aiteiies with the excep- 
tion of the common iliac, and of most of their branches There were no 
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aueuijsius oi fistulas of the abdominal aoita, but tbeie weie a few patients 
with involvement of the external iliac, bypogastiic, supeiior gluteal, and 
obturatoi vessels In five instances the aneurj’^sm or fistula was within the 
anterior mediastinum There were two niti acranial aneurysms and two intra- 
cranial fistulas The majority of the lesions were in the vessels of the limbs 
Important arteiies, such as the aorta, the innominate, carotid, vertebral, 
subclavian, axillary, biachial, ihac, femoral, and popliteal, were affected in 
162 of the 245 arteriovenous fistulas (66 per cent) and in 94 of the 119 arteiial 
aneuijsms (79 per cent) Less important arteries, such as the radial, nlnai, 
anteiioi oi poster loi tibial, peroneal, obtuiator, hj^pogastiic, and blanches of 
the mam arteries, were mvolved in the remammg 34 pei cent of the arterio- 
venous fistidas and in 21 per cent of the aiteiial aneurysms 


Table I Dietributioe of Aakohysvs and Aeteriovenous Fistulas 


1 

ARTERIOVENOUS FISTUtAS, 
NUMBER OP CASES 

ARTERIAIi aneurysms, 

NUMBER OP CASES , 

ahteky involved i 

OPERATION 

AT M 0 H 

OPERATION 

ELSEWHERE 

“spontane 
ous cure” 

OPERATION 
AT M G H 

OPERATION 

ELSE^VHERC 

‘ ‘ spontane 
ous CURE’' 

Aorta 

I 






Iimoimnate 




1 



Internal carotid 

s 



2 



External carotid 

xi 






Common carotid 

G 


1 

1 

1 

2 

Vertebral 

4 






Lingual 

1 






Occipital 

1 






Cirsoid, nose, ear 

2 






Superior temporal 

2 



1 



Transverse cemcal 

1 

1 





Deep cervical 




1 



Internal mamraari 

1 






Subelayian 

c 

3 

1 

6 



Axillary 

12 



13 

o 


Branch axillary 

4 



2 



Brachial 

n 

1 

1 

22 

6 

1 

Radial 

1 

1 


2 



Ulnar 

4 

2 


2 



External ihac 


1 


1 



Hvpogastnc 

1 






Superior gluteal 

2 



1 



Obturator 

1 






Common femoral 

3 

2 




1 

Femoral 

47 

13 

1 

6 

9 

1 

Profunda femons 

6 



2 



Branch profunda 

2 

2 

1 

2 



Popliteal 

41 

1 


14 

6 

1 

Geniculate 

4 






Postenor tibial 

21 

5 


1 

4 

2 

Anterior tibial 

5 

1 


2 

1 


Peroneal 

5 

1 



1 


Branches m calf 

5 



1 



Total 

206 

34 

5 

82 

20 

8 


It IS of interest that the subclavian and popliteal vessels were mvmlved 
m about the same percentage of eases m the group of arteriov'enous fistulas 
and in the group of arterial aneurysms On the other hand, the axillary and 
biachial vessels were much more commonly affected in the group of arterial 
aneurysms, whereas the femoral vessels were involved with greater frequencv 
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]n the group of arleiiovenous fistulas (Table 11 ) The incidence of arterial 
aneunsnis of the fenioial ressels was onV one-half that of the arteriovenous 
fistulas, hut was tw o and one-half times as great in the ease of the axillary 
and foul times as great in the cose of the brachial vessels It is entirely Ldrely 
that the common occurrence of aitenovenous fistulas in the femoral vessels 
may be linked with the lelative fixation of the artery and vein to one another 
and to the suiiounding tissues Converseh^ the gieatei fiequency of arterial 
aneui3sms in the axillaiy and biachial aiteiies may be dependent upon the 
lelatne mobilitj' and lack of fixation of the distal portion of the axillary and 
braclual vessels 


TABLE II COMPARISON OF INCIDENCE OP ARTERIAL ANEURYSMS AND ARTERIOVENOUS FISTULAS 

IN THE Main Petipiieraij Arteries 


ARTERY INVOLVED 

ARTERIOVENOUS 

FISTULAS 

ARTERIAL 

ANEUFYSM 

NUMBER 1 

PER CENT 

NUMBER 

1 PER CENT 

Silliclavian 

10 

41 

5 

4.2 

Axillary 

12 

49 

15 

12 G 

Bradiial 

13 

5 3 

28 

23 5 

Common femoral and femoral 

OG 

2G9 

17 

14 3 

Popliteal 

42 

171 

21 

17 G 


In nine patients there v ere multiple aneurj sms and fistulas One patient 
had a congenital lesion with three distinct fistulas involving the anterioi and 
poster 101 tibial and the peroneal vessels The other aneurysms and fistulas 
were traumatic in origin One patient had foui arteriovenous fistulas,® one 
had two arteriovenous and one arterial aneurjsm, two had one arteiial aneu- 
rysm and one arteriovenous fistula, and the remaining four had two arterio- 
venous fistulas each These multiple lesions geneially oceuried as the result 
of multiple wounds by shell fragments or land mines In one soldier, how- 
ever, the same fragment of metal produced a fistula both of the external ibac 
and of the nearby hypogastric vessels In another, arteiiovenous fistulas of 
the vertebral and of the brachial vessels were caused bj’- injuries received on 
two separate occasions 

ASSOCIATED INJURIES AND COMPLICATIONS 

A number of patients had sustained fiactuies m limbs in which an 
aneurvsm or fistula occurred In one, the shattered fragments of the fibula 
lay withm the aneurysmal sac In a few, amputation had been necessarj^ of 
an extremity m whieh an aneurysm or fistula was present There had been 
extensive loss of muscles in a number of persons either from ischemia, infec- 
tion, or direct trauma A few had superficial gangrene of digits or ulceration 
of skm Not infrequently patients with an aneurysm or fistula had soft tissue 
or bony injuries of other extremities, oi thoracic or abdominal mjuries 
Several had organic valvoilar heait disease One has been previously men- 
tioned who had a mycotic aneurysm resultmg from an mfected embolus Still 
another patient has been referred to m whom vegetations which gave rise to 
Sir vntdans septicemia developed within an arteiiovenous fistula 
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Table Hr PEKipHERiU, Nerve Lesions Associated "With Fistulas and Aneurysms 



arteriovenous fistulas 

ARTERIAL ANEURYSMS 


NERVE 

NERVE 



NERVE 

NERVE 




LESION 

LESION NOT 



LESION 

LESION NOT 




REQUnUNO 

REQUIRING 

HO NERVE 

REQUIRING 

REQUIRING 

NO NERVE 


operation 

OPERATION 

LESION 

OPERATION 

OPERATION 

LESION 

ARTERY 

num; 

PER 

NUM 

PER 


PER 

NUM 

PER 

NUM 

PER 

Nint 

PEIt 

INVOLVED 

BER 


BER 

CENT 





BER 


BER 

CENT 

Brachial 

8 

Cl 5 

1 

77 

4 

30 8 

24 

85 7 

1 

36 

3 

10 7 

Axillary 

9 

75 0 

0 


3 

25 0 

11 

73 3 

1 

67 

3 


Subclavian 

0 


4 

40 0 

6 

60 0 

3 

E»nl 

1 


1 

Kil« 

Popliteal 

10 

23 8 

3 

71 

29 

69 0 

2 

95 

6 

28 6 

13 

619 

Femoral 

6 

82 

16 

26 2 

40 

65 6 

1 

62 

3 

18 8 

12 

^1 

Others 

10 

80 

17 

14 5 

90 

76 9 

7 


13 

24 0 

34 


Total 

42 

171 

41 

16 7 

162 

66 1 

48 

40 3 

25 

210 

46 

38 7 


By far tlie commonest complication was an associated peripheral nerve 
injury In Table III data concerning these associated nerve palsies are sum- 
marized Eighty-two of the 245 arteriovenous fistulas (33 8 per cent) were 
complicated hy some neiwe injury In about one-half of these, the nerve 
injury was such as to require operative treatment, either neurolysis or neuror- 
rhaphy Seventy-three of the 119 patients with arterial aneurysm (61 3 per 
cent) similarly had associated neive palsies In approximately two-thirds of 
these seventy-three patients, neurolysis or neuronhaphy was necessary In 
the majority of these the associated nerve damage appeared to be the direct 
result of the initial trauma In some, however, nerve dysfunction seemed to 
be partially or wholly the result of pressure by the aneurysm The patients 
listed as reqiurmg no surgical treatment had predominantly injuries to sensory 
nerves, such as the saphenous, which caused no distress or disability Others 
had more serious nerve palsies but spontaneous recovery of function took 
place A few had injuries of the vagqis, the phrenic, or the cervical sympa- 
thetic nerves where it was felt that a successfid repam could not he achieved 
or u here the resultant paralysis was considered of little importance 

It will he noted in Table III that a very high percentage of the aneurysms 
or fistulas of the brachial aUd axillary vessels and, to only a slightly less 
extent, of the subclavian vessels weie complicated by accompanying nerve 
palsies Aueurvsms and fistulas of the femoral, popliteal, and other vessels 
less commonly had associated iieive lesions The high incidence of neive lu- 
juiies associated with vasculai lesions of the laige vessels of the upper 
extremitj appears to be dependent upon the relatively gieat mass of the neive 
ti uiiks and their intimate relationship to the great vessels 

TESTS FOR ADEQUACY OF COLLATERAL CIRCULATION 

Elsewheie* ue have discussed in detail our experience with the various 
tests for adequacy of collateral circiilatiou in the limbs IVe found that the 
most reliable and practical test which could be earned out before operation 
was the Jlatas reactive hyperemia test Though it was of great aid and gen- 
et al leliabilitv It was found not to bo infallible The chief difficulties arose 
from the occasional impossibilitv ol tompiossing accuiatelv the affected aifen 
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at the piecise site of tlie fisUila oi nncul^sm \\ithout toneomitant occlusion of 
ueighboimg -vessels Oui expeiience inclicatecl that if, during the procedure, 
an excellent and complete flush occurred promptly, -without further improve- 
ment upon release of the comiiressed artery, one could operate and ligate the 
imohed aiterr if necessaiv with minimal risk of any ischemic difiieulty If, 
on the othei hand, the test seemed indicative of poor or questionably adequate 
collateral ciiculation eiery effort -was made to bimg about improvement m 
the collateial eirculation befoie opeiation Another test -w'hich, though some- 
what difficult to peiform, was found to be a useful conflimatory preoperative 
test was the obseivation of the extremitv foi e-vndence of continued good 
circulation during prolonged compression of the affected segment of arterj 
The absence of pulses distal to an aneuiysm or fistula in a limb which had 
maintamed good circulation also pioi'ed indicative of adequate collateral 
cii dilation 

In our experience, the most useful sign which could be elicited at the time 
of operation was the maintenance of good color and warmth of the hand oi 
foot during a prolonged period of accurate ocelusion of the involved segment 
of the artery -with a rubber-shod clamp If an aneurysm oi fistula is explored 
ih a limb in which there is e\en the slightest endence to suggest that the 
collateral circulation may be inadequate, it is imperative that the hand or 
foot be left undraped duiiug the procedure, that the lesion be approached 
with great caution, and that extirpation be deferred m case this test is not 
satisf actor j-- unless it is perfectly appaient that a cuie can be brought about 
with mamtenance of the contiuuitv of the affected aiterj’- The piesence of 
good retrograde pulsation in the im oh ed artery also prov ed a reliable indica- 
tion of efficient collateral circulation 

With regard to lesions of vessels supplying the bram we have felt it 
ad-wisable to defer operation until the patient could withstand compression of 
the m-volved artery for thiit-v mmntes without subjective or objective symp- 
toms In addition, we ha-ve used electioencephalographic studies performed 
at lest and durmg compression of the affected artery in an effoit to obtain 
further data concernmg the efficiency of collateral circulation These studies 
wiU be reported subsequenth It may be said that they seemed to shed little 
or no bght upon the problem that could not be obtained by careful observation 
of the patient durmg occlusion of the artery 

It must be pomted out that all methods of testing the collateral circiila 
tion to the biam or limb are based upon the assumption that no collateral 
vessel wiU be unnecessaiily saciificed durmg the operation, and that no post- 
operative thrombosis -wall occm 

METHODS OF INCREASING THE EFFICIENCY OP THE COLLATERAL CIRCULATION 

There can be no doubt that one of the most important factors m the 
development of adequate collateral circulation m cases of arteriovenous fistula 
IS the duration of the lesion Theie is less con-voncmg e-vadence that the same 
may be tine m cases of arterial anemysm In geneial, it may be said that the 
older the ai terio venous fistula, the better the collateral circulation, and vice 
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versa It must be pointed out, however, that numerous exceptions to this 
observation were found The collateial circulation was sometimes excellent in 
cases of only brief duiation and inadequate in otheis of long duration For 
example, the inadequacy of the collateral circulation in a hmb in which there 
Avas a femoral arteriovenous fistula of eleven months' duiation was estabhshed 
not only by numerous preoperative tests but by demonstration of extreme 
pallor and coldness of the foot durmg temporary occlusion of the isolated 
artery at the tune of operation Fortunately, in this case, the fistula could be 
cured with preservation of the contmuitj of the ai terj' 

As a general rule there is nothing ivhich makes early operation impera- 
tive, and in most of the patients included in this study operation was not 
performed until the lesion was of four months' duiation or longer The 
economic factor incident to dela} in operation and prolonged hospitalization 
cannot be considered a contraindication to delay, since one cannot subject a 
patient to added danger of some ischemic disaster upon such grounds There 
are, however, exceptions which reudei delay in operation either hazardous or 
madvisable External luptine of an aneurysm or fistula makes opeiation 
imperative, for even momeutarv delav may endanger the patient’s hfe Sub- 
cutaneous rupture maj foice early operation because of the associated intense 
pam, the onset of pressure paralysis, or ischemic difficulties Similarly, infec- 
tion m or about an aneurysm or fistula may make it necessary to operate at 
once Severe myocardial insufficiency due to a fistula may make early opera- 
tion necessary 'This condition influenced the selection of the time of operation 
in two patients The rare comphcation of infected vegetations within a 
fistula and septicemia similarly may make delay impossible By far the com- 
monest factor in rendering prolonged deferring of opeiation imwise is the 
presence of associated severe nerve paralysis There can be no doubt that the 
earlier such peripheral neiie injuries aie treated, the better is the chance foi 
good recovery of function 

Among the seieral methods available for increasmg the collateial circula- 
tion aie partial proximal hgation of the artery, repeated intermittent digital 
01 mechanical occlusion of the artery, and sympathetic interruption Partial 
proximal ligation is applicable only in cases of arterial aneurysm and not in 
arteriovenous fistulas This method was used only once in the present senes 
of cases, in the treatment of an innominate aneuiysm In this particular m- 
stance definite beneficial results of the procedure were not endent, although 
Its general ivorth is ivell established 

Repeated occlusion of the aiteiy is a verj useful procedure Often during 
the course of such treatment improvement in the efficiency of collateral cii eu- 
lation IS so slow, hoivever, that one cannot be certam that the method is 
actuallj^ accomphshmg definite results On the other hand, m other instances 
one can be quite certain that the compression is hastening the development of 
adequate collateral circulation, either by rapid progress ui the patient's 
nbilitv to A\ ithstaud, without the appearance of sjTnptoms, the occlusion of an 
lutciA supphing the brain, or bi" the steady rapid improiement m the col- 
lateral circulation of a limb as judged bA the lenctive li-rpeiemia and other 
tests 
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The third method sj mpathectomy, Me ha^e utilized exteusivelj" The 
lesiilts of sMupatliectoim peifoimed in an eftort to render the collateral cir- 
ciilatiou more efficient ivill be pi esented in detail in another publication , hence 
these expel leiices Mill be discussed 011I3 briefly here Seventy-seven sjunpa- 
thcctoinies Mere earned out befoie or at the time of opeiation Thirty-six 
lumbar and tuehe doisal sjunpathectomies Mmie done in patients Muth 
arteiiovcnous fistula, and seventeen lumbar and tMehe doisal sjTiipatheetomies 
in those Muth aiteiial aneuijsm The great majority of the lumbar sjnnpa- 
thectoinies weie done foi femoral and popliteal lesions, whereas most of the 
dorsal opeiations Meie earned out for lesions of the axillarj^ vessels The 
prmeipal indieations for this piocedure were as follows endence of poor 
collateral eirculation in lesions of adequate duration, definitely impaired cir- 
eulation in limbs in which parah sis of neri es was present, persistent mtense 
■vasospasm, the presence of ischemic lesions in tlie affected extremity, lesions 
of important arteiies M'hich could not be compressed, makmg it impossible to 
test the collateral circulation, and associated caiisalgia 

The lesults of the procedure Mere geueially good Almost invariablv tests 
foi efficiency of collateial ciiculation showed impioAcment folloMing opera- 
tion In many patients the foimeily poor collateial circulation appealed to 
be perfectly adequate either immediately after sj'mpathectomy 01 durmg the 
first few Meeks after this opeiation Mas performed In some instances, hoM- 
e'vei, the collateial circulation, although improved, did not appear to be 
sat.sfactorj' Eventually all of these patients weie ciued bj' operative treat- 
ment except two who underwent a “spontaneous cure ” In those cases where 
there was e-sudence of obviousty impaiied circulation or of intense Aasospasm 
befoie the performance of sympathectomy, definite improvement in the circu- 
lator} status of the limb ivas noted followmg this procedure In general, it 
\ as believed that this study confirmed the usefulness of sympathetic mter- 
I uption in rendermg the collateral ciiculation more efficient It demonstrated, 
however, that the proceduie has Limitations and is by no means infallible 
Indeed, the only limb in which gangrene developed immediately after excision 
of a fistula 01 aneuiysm had been sympathectomized, and sunilarl} the only 
instance m ivhich ischemic parah sis folloived opeiative cuie of an aneuiysm 
at the Majm Geueial Hospital, A\as one in ivhicli sympathectomj'- was per- 
foimed at the conclusion of the operation 

TREATMENl 

It IS not oul piupose to piisent heie 111 detail the opciatne appioach to 
lesions of the various lessels 01 precise descriptions of operative techniqnes 
which Ave have found useful Ceitain of these problems have been presented 
elseAvheie” ® or will be discussed latei in othei repoits We desire, howeA'er, 
to mention briefly some broad prmciples of surgical management which have 
proved to be important 

The foUowmg objectives should be sought m the operative treatment of 
aneurysms and fistulas preservation of life, cuie of the lesion, preservation 
of neighboring structures Muthout mjuiy, maintenance of adequate circula- 
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tion, and avoidance of disabling sears and eontiactures It is therefore im- 
portant that operative exposure be ample, that one have ready access if 
possible to the mvolved and ad3acent vessels both pioximal and distal to tbe 
lesion and to tbeir branches, that hemostasis and asepsis be carefully main- 
tained, and that supportive measures such as the administration of plasma and 
blood be utilized when advisable As has been mentioned previously, one 
should be reasonably certain fiom preoperative tests of the adequacy of the 
collateral circulation, and if this fact cannot be established beyond reasonable 
doubt before operation it should be demonstrated by other tests and observa- 
tions at the time of operation before any direct attack upon the lesion itself 
which might entail ligation of the affected artery 

In approaching aneurysms and fistulas it is of the utmost importance that 
the skm mcision be so placed that it permits easy and complete exposuie of 
the mvolved vessels, and that it be such that it can be lengthened if necessary 
to make accessible the vessels distal and proximal to the site of the suspected 
lesion Furthermore, it is desuable that the mcision be one which will yield 
a good plastic result and wiU render mmimal the hazard of scarrmg, contrac- 
ture, and keloid formation, comphcations which result far too frequently from 
incisions which follow the course of the vessels longitudmally across the 
axiUa, the antecnbital space, and the pophteal fossa, and which cross the 
normal skm creases of the neck and groin In this senes of cases it was found 
feasible to utdize skm mcisions which were sound from a plastic viewpoint 
without sacrificing facility or rapidity of adequate exposure of the vessels ' 
It IS our behef, m general, that operations should be done without the use 
of a tourniquet We have reserved the tourniquet for large arterial aneurysms 
or arteriovenous fistulas associated with large sacculai aneurysms m which the 
isolation of the proximal and distal vessels would otherwise have been difSeult 
and would have entailed much needless and perhaps damagmg dissection 
There are several advantages of opeiatmg without a tourmquet Chief among 
these IS the fact that the locahzation of the lesion is facihtated by the pies- 
ence of the pulsation, brmt, and thiill, especially in the case of arteriovenous 
fistulas, and the fact that observation of the color and warmth of the hmb 
durmg precise temporary occlusion of the mvolved artery is such a valuable 
aid m confirmmg the efficiency of the collate! al ciiculation 

Arterial aneurysms were treated at the Mayo General Hospital by four 
methods , excision, mtrasacculai hgation of the artery, mtrasaeculai ligation 
of the artery followed by excision of the sac, and, m a few mstances, proximal 
ligation of the affected artery Excision foUowmg isolation and control of the 
proximal and distal artery was utilized chiefly m those instances where the 
sac was small and where neighbormg nerves and vessels could readily be dis- 
sected free and preserved from injury Intrasaccular approach to the arterj 
ivas employed primarily for large aneurysms not associated with peripheial 
nerve lesions In certam mstances the arteiy was dissected out and tem- 
porarily occluded above and below the sac, m otheis the opeiation vas done 
under a tourniquet The sac was incised and the openings of the arteri w ere 
identified Instead of the usual mtrasacculai transfixion of the arterj 
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proximal aud distal to the openings, it was onr jiolicj^ to excise a small por- 
tion of the sac wall immediatel}’^ oierljnng these vessels, to dissect them out 
individually, and to occlude them ivith transfixing ligatures This precaution 
was taken because v e felt it made more eertam accurate ligation of tlie ves 
sels vithoiit hazard of inpiry to neighboring structures such as neiies We 
made no effort to oblitefate the sac itself hr suture, indeed, this vas geiieialh 
impossible because of the huge size of the sac and often because of the poorh 
developed character of its wall If aiiA'- portion of the sac vail cordd be 
readily excised, this was done 

Intrasacculai ligation of the vessels followed bj>^ complete or subtotal 
excision of the sac was utihzed chiefly in those instances where the aneurysm 
was closelj- adherent to nerves vliieh could not readily be freed from it before 
hand The majority of these cases invohed the subclavian, axillary, or 
proximal brachial arterj' First the artery v as isolated proximallj and distally 
and was tempoianlv occluded with rubber-shod clamps The sac was then 
opened and anj laminated thrombus was evacuated All of the adjacent 
nerves and trunks were isolated and identified Oidmanly such operations 
were done as a combined procedure -with members of the nemosuigical sec- 
tion Only after all the nerves had been freed aud identified was the sac 
excised Our experience emphasized the importance of such precautions Li 
a number of cases nerves as large as the trunks of the brachial plexus were 
so mtimately incorporated m the sac wall aud so distorted in configuration and 
color that they appeared not as nervous tissue but as a portion of the sac 
wall itself Excision of the sac was generally necessary m order to effect 
proper surgical correction of associated nerve injuries Proximal hgation of 
the affected artery was reserved for the few mstances of intracranial carotid 
aneurysms Where it was deemed feasible the contmiuty of the artery was 
preserved by end-to-end suture, vein graft, or lateral suture, regardless of the 
method of ablation of the aneurysm itself In the majority of cases, and in aU 
in which there was any question as to the excellence of the collateral circula 
tion, the concomitant vein was divided and bgated 

The operative technique which was almost mvariably used m the cure of 
arteriovenous fistulas was excision with quadruple bgation of the affected 
artery and vem together with hgation of branches which communicated with 
the fistula In four mstances, however, proximal hgation of the artery aud 
vem was carried out — ^m two cases of fistula of the carotid artery and cavern 
ous smus, m one case of a lugh internal car otid-jugulai fistula, and m one case 
of a profunda femoral fistula m which the actual site of the fistula could not 
be estabhshed at the time of operation In every operation upon an arterio- 
venous fistula 01 arterial aneurj^sm great care was taken to preserve eiery 
collateral vessel which was not directly involved m the lesion itself Each 
fistula was approached and carefully dissected out with thfe view of establish- 
ing first the feasibihty or impraeticabihty of some type of procedure which 
would make possible the preservation of eontmmty of the involved artery 
When it was possible, the artery was kept intact or was restored by hgation 
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and transfixion of tlie fistula, lateral arteriorrliapliy, end-to-end sntnre, or 
vein graft 

When it -was advisable the fistula was dissected out and was occluded by 
tiansfixing bgatures at the point wbeie it joined the wall of the artery This 
procedure was employed in eleven patients In all sai^e one the vein was 
diMded above and below the fistula, and a cuff of vein pbcated by transfixing 
sutures was used to reinforce the ligated fistulous tract In six cases of 
aneurysm or fistula, lateral suture was accomplished Interrupted everting 
mattress sutures were used and the opening in the artery was closed along the 
long axis of the rent In cases of aiteiiovenous fistula the opening uas ex- 
posed by section of the attached vein In ten cases end-to-end sutiire of the 
artery was carried out by use of interrupted eveitmg mattress sutuies This 
type of repair was particularly appbcable m lesions of the brachial oi distal 
axillary vessels where the aitery could be readily mobilized and length could 
be gained by suitable posturmg of the extremity In six cases vein giafts 
weie used These were sutured in place similarlj^ with mterrupted everting 
mattress sutures In most instances othei than those of ligation of a fistula, 
anticoagulants were used 

Altogether such leparative procedures were accomplished m only thirti- 
Ihree instances Several factors made it difficult to restore the continuity of 
blood flow through the affected arteiv, paitienlaily since the gieat majoiity 
in our series were traumatic lesions consequent to shell fragments, land mines, 
or bullets In these cases the extent of damage to the aiteiial wall was i^ery 
extensive in contrast to the limited uijuiy which is the lule when such lesions 
result from stab wounds, for example There was frequently gioss and much 
more often microscopic evidence of mjurj’- to the arterial wall not only at the 
site of the aneurysm or fistula but for some distance pioximally and distally 
Furthermore, most of the arteriovenous fistulas were not simple fistulas but 
were complicated by one or more false saccular aneuiysms as well Conse- 
quently, it was often necessary to excise a portion of the artery, thus eliminat- 
ing as a possible means of repair the simpler methods such as bgation of 
fistula or lateral suture In such cases, end-to-end suture oi vein graft was 
frequently impossible because of the presence of some important collateral 
artery which emerged so close to the seveied end of the artery that it would 
of necessity have to be sacrificed if repair weie attempted It was our belief 
that It was univise to destroy any coUateial vessels 

A review of our cases demonstrates that repaiative proceduies uere pos- 
sible in a larger number of patients than were actually so tieated It is 
ordinarily unnecessary to attempt any type of restoration of blood flow of tlic 
smallei arteiies, such as the radial, ulnar, anterior and posteiior tibial, 
poioiieal, and the small branches of Ihc larger aiteries If we include oiih 
the largei arteries which foim the mam channels of blood flow into a part ne 
find that the continuity of the lessel uas restoied in only 4 of the fiist 150 
such cases (2 7 per cent), whereas this uas accomplished in 29 of the last 55 
such cases (52 7 per cent) This difference is due, i\ e beliei c, to the fact that 
111 the first group of patients exploration was earned out with the idea of 
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attempting arterial repair proA ided it appeared that normal arterial structures 
could be utilized and the procedure could be performed without undue 
difficulty, uhile in the second group patients were operated upon with the 
determination to carry out a repair in e^ ei y instance in which this could pos- 
sibh be accomplished short of leaying in situ ob%uously badly damaged por- 
tions of arterial wall and of sacrificing collateral arteries 

Those patients described in this review who weie operated upon m other 
hospitals were generally treated by excision oi aneui ysmori haphy in the case 
of arterial aneurysms, and bv excision with quadruple ligation in the case of 
arteriovenous fistulas 

RESULTS OF TREATMENT 

In general, the results of operative treatment were good Ciue of the 
aneurvsm or fistula was achieved in aU instances save one This was a patient 
nith ckmcal and x-ray evidence of an aiterio^ enous and a saccular aneui} sm 
m the anterior superior mediastinum Upon exploiation a large aneurysm 
was found which appeared to involve not only the right innominate and the 
left subclainan vessels but the arch of the aorta and the superior vena cava 
as well The chance of surgical cure appeared technically impossible Several 
patients who had undergone surgical exploration and attempt at treatment on 
other hospitals were subsequently cured at the Mai o Genei-al Hospital Among 
the 288 aneurj sms and fistulas operated upon at the Mayo General Hospital 
multiple operations were necessary m six instances Tivo of these were cases 
of vertebral arteriovenous fistula, in one of which the lesion could not be 
identified at the first operation, and in the second of which a proximal ligation 
which faded to effect a cure was first attempted One was an innominate 
arterial aneurysm in which paitial proximal ligation was done at the initial 
operation because of madequate collateral circulation Anothei was a small 
aneurysm m the calf which escaped localization diumg the first exploration 
Still another was a femoral arteriovenous fistula in which operative attack 
was deferred initially because of poor collateral circulation The last was an 
arteriovenous fistula of the brachial vessels m which a simple double ligation 
of the fistula was followed by recurrence of signs of arteriovenous communica- 
tion In aU instances a cure was effected at the second operation 

The great majority of the patients showed no evidence of circulatory in- 
sufficiency aftei operation as observed at rest and with moderate exercise 
about the wards The limbs were well colored, warm, and without dimmution 
m motor power or sensation On such casual exammation the circulation ap- 
peared entirely adequate The activity and the environmental conditions m 
the hospital are, however, often far different from those which patients wiU 
encounter after return to duty or to cmhan life It is consequently necessary 
to inquire mto the abibty of such limbs to withstand more strenuous exercise 
and extremes of environmental change Upon such testing it was found that 
a number of patients had complamts which had hitherto been undetected A 
certain number of those whose treatment had necessitated ligation of the 
affected artery had a definite sensitmtj to cold In some, this was so moderate 
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as to requue no fuittiei tieatment In otheis, an annojnng sensitivity to cold 
offered no leal piobleiii since tlie individuals lived in ivaim climates wbeie 
they would laiely be subjected to cold temperatuies In those, boiveier, who 
had such cold sensitivity and lived in cold sections of the country the piohlem 
was real and necessitated attempts at coriection of the difficulty When small 
arteries, such as the radial, ulnar, aiiteiioi oi posterioi tibial, peroneal, and 
other small bianclies, had been ligated theie was rarely any significant diminu- 
tion in tolerance of exeicise Finthermore, when the subclavian, axillary, oi 
brachial aiteij had been ligated theie was frequently no siihyective complamt 
on moderate exeicise, although eigometiie studies and moie strenuous exercise 
generalli demonstiated some weakness and fatigabilitv When the mam 
arteries to the lower extremity had been divided there was, as a general lule, 
a noticeable fatigability on exei cise Such patients could ii alk f oi a gii en 
distance but n ould then have to stop and rest for a moment because of a sense 
of fatigue 01 tightness in the calf, following iihicli thev could again walk foi 
the same distance before return of the same snnptoms In contrast, most of 
those patients in whom the contmuity of the aiteiy had been ibaintaiued noted 
no significant decrease in the ability to exercise the hmb 

Symipathectomy was performed at the Mayo General Hospital m thirty - 
four instances m order to alleviate ceitain difficulties yhieh folloned opera- 
tive cm e of an aneurysm or fistula The patients so ti eated included some who 
had been treated m hospitals overseas and others who had been treated at the 
May 0 General Hospital The chief indications for this procedure ivere cold 
seusitinty, obviously impaired circulation m the presence of associated nerve 
paralysis, and, ni a few instances, persistent edema or evidence of continued 
sy^mpathetic overactivity As has been mentioned pieviously, the laliie of 
sympathectomy in the treatment of aneurysms and fistulas iviU be presented 
fully in another paper It may^ be stated here that the results were in general 
good, although complete alleviation of symiptoms did not follow m every’^ in- 
stance 

The results of operative repair of aiteries were generally excellent It 
must be pointed out, however, that of the thiity^-three eases in which some 
ty'pe of leparatiie procedure was accomphshed, the success of some appeared 
leiy questionable at the time of opeiatioii because of extensile damage to the 
wall of the artery Repair was attempted in some cases of this sort in ordei to 
shed some light upon the limitations as iiell as the applicability of the proce- 
dures Theie iieie six failures among the thirty'-three repairs One of these 
was the ill-adnsed simple ligation of a fistula, already mentioned, one was a 
suture carried out m the pr eseuce of gross infection, one was a i eui graft in 
the repair of a brachial artery of unusuaUy^ small caliber, and three were 
instances nr which the damage to the arterial wall v as so extensii e that the 
outcome was obviously questionable In all instances in which relatn eh good 
arterial structures weie sutured iii the absence of gross infection and in winch 
the caliber of the artery was 3 mm or greater, the outcome of tlie piocediire 
was excellent 
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attempting uitenal lepair pio^nded it appeared that normal arterial structmes 
could be utilized and the procedure could be performed without undue 
difficulty, A^hlle in the second group patients were operated upon with the 
determination to cany out a repair m e^eiy instance in which this could pos- 
sibly be accomplished short of leaving in situ obviously badly damaged por- 
tions of arterial wall and of sacrificing collateral arteries 

Those patients described in this levieiv who were operated upon m other 
hospitals were geneially treated by excision oi aneurysinoiihaphy in the case 
of aiterial aneurysms, and bj excision ivitli quadruple ligation in the ease of 
artel loveuous fistulas 

RESULTS OF TREATMENT 

In general, the results of operative treatment were good Cure of the 
aneurysm or fistula was achieved in all instances save one This was a patient 
vith clinical and x-ray evidence of an aiteriovenous and a saceiilar aneurysm 
111 the anterior superior mediastmum Upon exploration a large aneurism 
was found which appeared to involve not onlj’- the light innominate and the 
left subclavian vessels but the arch of the aorta and the superior vena cava 
as well The chance of surgical cure appeared technically impossible Several 
patients who had undergone surgical exploration and attempt at treatment in 
other hospitals were subsequently cured at the Ma-s o General Hospital Among 
the 288 aneurysms and fistulas operated upon at the Mayo General Hospital, 
multiple operations were necessary in six instances Two of these were cases 
of vertebral arteriovenous fistula, in one of which the lesion could not be 
identified at the first operation, and m the second of which a proximal ligation 
which failed to effect a cure was first attempted One was an innominate 
arterial aneurysm in which partial proximal ligation was done at the initial 
operation because of madequate collateral circulation Another was a small 
aneurysm in the calf which escaped localization during the first exploration 
Still another was a femoral arteriovenous fistula m which operative attack 
was deferred mitially because of poor collateral circulation The last was an 
arteriovenous fistula of the brachial vessels m which a simple double bgation 
of the fistula was followed by recurrence of signs of arteriovenous communica- 
tion In all instances a cure was effected at the second operation 

The great majority of the patients showed no evidence of cireulatorj m- 
suffieiency after operation as observed at rest and with moderate exercise 
about the wards The bmbs were well colored, warm, and without diminution 
m motor power or sensation On such casual examination the circulation ap- 
peared entirely adequate The activity and the environmental conditions in 
the hospital are, however, often far different from those which patients will 
encounter after return to duty or to civdian life It is consequently necessary 
to mquire into the ability of such bmbs to withstand more strenuous exercise 
and extremes of environmental change Upon such testmg it was found that 
a number of patients had complamts which had hitherto been imdetected A 
certam number of those whose treatment had necessitated bgation of the 
affected artery had a definite sensitivity to cold In some, this was so moderate 
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ordmaiily be delaj^ed ludefimtely in ordei to permit development of more ade- 
quate coUateial circulation, certam complications often made earlier operation 
advisable Among the various methods of attempting to mcrease the adequacy 
of the collateral cimilation, s'^unpathectomy was found to be a verj*^ useful 
although not completely lehable aid The commonly employed techniques of 
dealmg with aneurysms and fistulas weie utihzed The special appbcabihty 
of these methods has been discussed The problem of restoration of continuity 
of the affected arteiy has been presented The results of treatment were in 
general good, although two deaths and a numbei of complications occurred 
Chief among those problems which appeal to deserve further intensive 
study aie means of testmg moie accurately the adequacy of the collateral 
circulation, methods of mci easmg the efficacy of the collateral circulation, and 
the general problem of mamtaiuing the contmuity of the involved artery 

The authors ivlsh to express grateful acknowledgment to all those medical officers who had 
a part In the care of the patients Included In tills study 
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CEETAIN ASPECTS OP BATTLE WOUNDS OF THE 
THORACIC CAVITY 

With Special Reference to a Method op Facilitating Re-expansion of the 
Lung FoLLO^vING Late Decortication 

Julian Johnson, M D , D Sc (Medicine) ,* Philadelphu, Pa 

A t THE beginning of World Wai II most thoracic surgeons anticipated that 
the care of battle wounds of the thoracic cavity would be far superior to 
that provided in any previous war I foi one anticipated that partial pulmonary 
i-esection or the repair of lacerations in pulmonaij tissue would be a common- 
place proceduie However, experience has shown that the limg has a remark- 
able ability to recover -from penetrating or lacerating wounds so that resection 
of pulmonary tissue oi the suture of lacerations in the lung was seldom found 
to be necessary The real therapeutic advances were made in another direction 
During the course of the war it became increasingly apparent that the 
fundamental objective in the treatment of battle wounds of the thoracic cavity 
should be complete re-expansion of the lung as early as possible 

Heniopnewnotlwrax — ^Before the wax there were many who believed that 
the patient with a simple hemothorax or hemopneumothorax should be treated 
conservatively and that thoracentesis should be lesorted to only in the event 
of considerable dyspnea. There were others who believed that if the blood were 
removed by thoracentesis, it should be replaced by air m order to prevent too 
rapid re-expansion of the lung 

I bebeve it can be said that as the result of the experience gamed m this 
war, the opinion is now almost universal that better results are obtamed by earlv 
thoracentesis so as to brmg about more rapid re-expansion of the lung In the 
campaign of North Bmma we weie m the favorable position of receivmg the 
wounded early and keepmg them imtil they were well Early m the campaign 
I deliberately set out to treat some patients with massive hemothoraces by early 
thoracentesis and some with no thoracentesis The conservative treatment was 
soon abandoned While it is true that even large hemothoraces were often ab- 
sorbed, It vas observed that the patients took longer to racover and that they 
were often left with marked lesidual changes There was x-ray evidence of 
considerable thickenmg of the pleura and physical examination very often dis- 
closed marked fixation of the mvolved hemithorax 

The pi unary objection to early thoracentesis m the treatment of hemo 
thoiax has been the fear that early le-expansion of the lung might cause a recur- 
rence of the bleedmg This has certainly not pioved to be the case In a senes 
of more than 350 woimds of the thoiacic cavity I was nevei awara that re-expan- 
sion of the limg precipitated fresh bleeding Re-expansion of the lung was usu- 
ally not attempted imtil forty-eight to seyenty-two hours after injury unless the 
patient was dyspneic Seldom was more than 750 to 1,000 c e of blood remoyed 

Presented at the annual meeting of the Soclett of UnUersItj Surgeons New York N T 
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at one thoiacentesis The piocednre ■\\as lepeated eveiy day oi two until the 
lung was ie-e\panded as completely as possible 

The adiantages of obtaining eailr ie-e\pansion of the lung aie (1) to avoid 
the residual changes m the pleiua, (2) to speed up the convalescence, and (3) to 
decrease the size of an empyema should infection oceui The objection to le- 
moving the blood fiom the pleura and replacing it with air is, of course, that it 
leaves the lung collapsed and inei eases the size of the empyema should infection 

OCClll 



Fig 1 — A, A 25 caliber bullet perforated the left aide of the chest of an American officer 
fort> -eight hours before this roentgenogram was taken He was not several} dispnelc. B, A 
total of 2 000 c c of blood} Huld was remo\ ed by three thoracenteses This view was taken one 
week laWr or nine da}8 after he was wounded Physical examination showed the lungs to be 
clear He made a rapid recoter} 


Pneumothorax — Occasionally a patient was seen who had a pneumothorax; 
Awth little 01 no blood in the pleural cavity Here too it was learned that early 
re-e\pansion of the lung was desirable If the pneumothorax was gradually 
increasing in size, it would often be conti oiled bj’' repeated thoracenteses The 
opening in the lung usually closed after a few days and thoracentesis resulted 
in complete re-e\pansion of the lung A pneumothorax apparatus was often 
found to be helpful in these cases 

In the presence of a real tension pneumothoiax which reaccumulates rap- 
idly after thoracentesis, there should be no hesitancy m introducing a catheter 
into the pleuial cavity to allow the continual escape of an In no patient in 
this senes was it necessaiy to suture a tear in the limg because of persistent 
pneumothorax In one patient, however, while the inter-nb catheter rebeved 
the tension pneumothorax, the associated subcutaneous emphysema continued 
It became apparent that the air was escapmg into the mediastmum from the 
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tiacliciil Avoimd incident to tlie gieat ineiease ni tlio mtialiacheal piessuie ^\]nell 
occiined dining coughing Simple ti-acheotomj^ preiented tlie biulding up of 
a high nilialiacheal picssuic diunig coughing and the emphjsema disappeaied 
])! ogitissively theieaftei 

Clotted Jlcvwthoiax — Deeoitication of the lung in the presence of a clotted 
hemothorax ivas fii-st used extensively m the Mediterranean Theater under the 
supeinsion of Chui chill * Speaking as one vho treated seveial of these patients 
conseiiatncly eailj' in the vai, I am ceitain that thej-^ are left with a fibrothorax 
which considerably i educes the functional capacity of the thorax 



Fig 2 — A Roentgenogram taken one week after Uie left side of the chest of a Chinese 
soldier was perforated b\ a 2o caliber bullet. He was not se\erel 5 djspneic He was treated 
consenatReR without thoracentesis B, The ftuld In the chest disappeared \erj slowR This 
\ lew was taken six weeks later It shows onlj moderate thickening of the pleura. Howe\ er 
physical examination re^eaIed marked limitation of motion on that side with markedly de- 
creased breath sounds His convalescence was prolonged 


Eaily decortication of the lung as practiced m these patients is now ac- 
cepted b3 all who had the opportimitj of caimg for thoracic mjuiies When 
operation is perfonned in the fiirt few weeks, the liqiud blood and exudate may 
first be lemoyed leavmg behind a fibrmous layei of tissue coveimg the surface 
of the partially collapsed lung This lajei of tissue maj" then be peeled from 
the lung surface, thereby penmttmg uimiediate complete re-expansion of the 
lung 

Infected Hemotlioiax — Acute Empyema — Eailj^ m the wai, I treated 
empyemas m the conventional mannei I did lepeated thoracenteses to re- 
expand the lung as much as possible until the pus was thick enough to assuie 
fixation of the lung and mediastmum m the presence of an open thoracostomy 
I was not satisfied with the rather slow le-expansion of the lung obtained by open 
drainage Eaily closed diainage was then used in some patients because it 
offered the advantage of possible application of suction and, thus, assistance in 
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the more lapid I'e-expansion of the Ivmg On the other hand, the amount and 
viscositv of the exudate in many patients obstructed the inter-nb cathetei and 
made the suction ineffectual 

A method was then devised which provided the advantages of both open 
and closed di-ainage A large openmg was made in the chest waU by taking out 
sections of two iibs, and all the exudate was cleaned out In ordei to re-expand 
the lung moie lapidlv the open diainage was then leconveited into a closed 



3 — A Chinese soldier had a tension pneumothorax on the right side with marked 
and subcutaneous emph>sema The subcutaneous emph\sema extended from abo^e 
ine ^rs to the backs of the Angers and halfwa> down the thighs The tension pneumothorax 
Inter-rib catheter The subcutaneous emphysema continued to increase upon 
coughing The course of the bullet Indicated that the mediastinal trachea had probablv been 
sifl-rt A tracheotomj was done to pre\ent the tremendous Increase In Intratracheal pres- 

sure upon coughing The subcutaneous emph\8ema decreased progre8sl\ el> thereafter 

si stem, usmg the an tight seal demonstrated in Pig 5 The idea of using ivide 
exposure first was to remove the exudate completelj A inch lubher tube 
was used for drainage which was not easilj plugged by exudate Usmg a high 
degi-ee of negatne pi'cssure (100 to 150 cm of watei) it was found that the 
lungs re-expanded much more rapidly tlian would have occuired bv simple open 
drainage oi by closed dramage as commonly used 

Havmg become confident of bemg able to convex t an open thoracostomi 
into a closed one, I then began to opeiate upon infected hemotlioiaccs as soon 
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as the diagnosis Mas made Intiatiaclieal anesthesia iias used and a laige open- 
ing i\ns made as dcsenbcd Ttie blood and evudate weie removed, although 
deeoilicalion of the Jung ivas not done The Jattei, while already adopted in 
llie Mediteiianean Theater of Operations, had not come to my attention At 
this eailA stage, hove-\ci, the laier of fibiinous exudate o\ei the lung was quite 
thin so tliat vheii a high degiee of negative piessiue was applied the lung re- 
expanded lapidh When tlie pleural space had been leduced to the size of the 
laige lube, a smallci lube was inserted and suction continued Suction was con- 
rtinucd unlil the ca\it\ mcasiiied less than 5 cc Duiing the Central Burma 
Campaign decoiticatioii of the lung was added to tins pi-oecduic A large 
(% inch) lubbei tube and a liigh degree of suction continued m use, care bemg 



Fig 4 A and B — Two examples of clotted hemothorax A has mulUple Buld levels while 
B has only t^o small auld Ie\els wlilch are not easih seen Only a small amount of fluid 
could be obtained b> thoracentesis In either case These represent the type of clotted hemo- 
thorax which responds well to decortication as has been demonstrated In every theater of the 
war WTien left alone a partially disabling flbrothorax develops 

Burford, Parker and Samson” have reported tw'enty-five patients with in- 
fected hemothorax upon whom decortication was performed Thej'’ obtamed 
good results It was then practice to use a dramage tube for only a few days, 
so that six. patients developed secondary basal empyema and leqmred secondary 
operation Perhaps this could have been avoided by usmg a large tube with 
suction as was done in oui case Decortication m these early cases of empyema 
has now been fairljr -widely used “ “ 

Infected Open Sucking Wounds — Occasionally a patient was seen in the 
lear echelon w'hose sucking chest wound had been sutiued m the foiw'aid area 
but had braken open to become sucking again Because of the loss of tissue 
and the presence of infection it may have been impossible or madvisable to close 
the chest wall Here the problem is one of obtammg re-expansion of the lung 
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lalhei than of dosing the chest wall wound In tliiee such patients the open 
w^ound was conveited into a closed thoiacostomy by means of the airtight seal 
prcMousIr desciibed In tw'o of these patients the lungs le-expanded rapidlj-, 
became adliorent, and the final icsulls were excellent In the thud patient a 
bronchopleural fistula temporal ilw delayed re-expansion, but later complete re- 
expansion was obtained 

Chi 07 iiG Empyema — Decoiticatioii of the lung foi ehi-onic empyema has 
been used occasionally for many vcai-s® * Befoie the advent of cheraothei ap j , 
however, most surgeons feaied the dangers of spreading infection Up until this 
war, as a rule, the patient with chronic empyema whose lung would not le- 
expand completely was subjected to a destrnctn e opeiation in ordei to obliterate 
the remaining cavity 



Fg 0 — A A Chinese soldier two months after being wounded with an open emp>ema 
and almost total collapse of the lung B Suction of 150 cm of water was applied bj the 
method shown In Fig 5 Within a period of one month complete re-expanslon of the lung had 
been obtained 

Decortication of the limg as popularized in this wai was suggested pri- 
marily foi early cases The piocedure has been used widely and m most m- 
stances has given excellent results Kay and Meade® have noted that the results 
were much better when the pleura was drained As we gained confidence in 
being able to carry out the mechanical aspects of decortication, and with the aid 
of chemotheiapy to help prevent spreadmg infection, it was mevitable that late 
decortication should be attempted 

Durmg the Central Burma campaign a British soldier came under my caie 
wnth a four-month-old empyema and total collapse of the left lung Since the 
alternative was a total thoracoplasty, decortication was earned out The result 
wms verj^ satisfactory (Fig 8) A layer of fibrous tissue coveimg the lung w^as 
tightly adhei'ent to the surface of the lung and in places had to be separated from 
it by sharp dissection Inevitably several openings were made m the lung The 
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largei toai-s weie sutiued but Iheie ueie still multiple small leaks A laige 
rubbei tube (% inch) iias used foi diainage under water Suction was applied 
once each day to deteimine -whethei the multiple small bionchiopleural fistulas 
had closed A Wangensteen suction apparatus was used For the fiist three 
dajs the bronchiopleuial fistidas remained open On the fourth day theie was 
no longei any leak and the lung rapidly became completel}' re-expanded 

Upon return lo the United States I found that Lt Col Biian Blades and his 
associates at the Walter Eced General Hospital had been doing decortication in 
late empyemas and had been successful as late as eight months following the 
oiiginal injui'j 



F1& S — A British soldier four months after being wounded with almost a total col- 
lapse of the left lung B Decortication of the lung was performed The thickened parietal 
pleura was not removed Several holes were made In the lung bj the decortication so that 
although the lung could be expanded at operation It could not be maintained in the expanded 
state These small leaks sealed on the third day and the lung re expanded completely The 
roentgenogram was taken five da>s after operation showing complete re-expansion The large 
tube with suction was left In place for about two weeks to be certain that the pleural ca^itj 
wn<^ obliterated 

■■ At the Thoracic Suigical Ceutei at the Keuuedy General Hospital where I 
was assigned foUowung my return to this counti-j , two men came under my care 
who had chrome empyemas wuth considerable collapse of the limg one yeai after 
mjmy (Figs 9 and 10) In c^ch/jtheVe was pi-esent very thick pleura with 
empyema cavities of about 150 200 c It was obvious that any type of 
thoracoplasty would result m considerable deformity and m a reduction of 
functional capacity of the lung In each instance decortication with re-expan- 
sion. of the lung was possible Agam a number of lacerations of the lung sur- 
face occurred but these became closed in a few da'\ s By the use of high degrees 
of negative pressure, the lungs were completely ra-expauded Smce it was not 
possible to close the oiigmal dramage wound around the tube, the airtight seal 
described here was helpful in both cases 
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Fig 10 — A A soldier nouuded more than one >ear prior to this x-raj 
also had had a total collapse of the lung i\hlch had graduallj re expanded 
progress for several months There was a thick parietal pleura The cavltj 
B, Decortication of the lung was performed The thickened parietal pleura was also removed 
This view was taken the daj after operation Because of multiple small tears In the lung It 
could not be re-expanded Immediately C, The holes In the lung sealed on the fourth day and 
the lung re expanded D Three weeks later the lung was completely re expanded At this time 
the cav Ity held only 3 c c of fluid In addition to the tube The tube was then gradually 
shortened and removed 
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We aie aware that decortication m these late cases has not always been 
successful in othei hands Moieovei, it null piobably not always be successful 
m 0111 hands Howevei, if eousideiable caie to detail is exeicised when handling 
these patients, it is believed that success will be attained in most instances 
Ceitainly an atteniiit to ie-e\paiid the lung is justified m those patients ui 
whom coiisideiable thoiacoplastics would be lequiied to obliterate the cavity 
We believe that it is inipoitant to use a large iiibbei tube (% inch) to decrease 
the dangei of its becoming plugged, and to apply a high degree of negative 
piessiire to facilitate ie-e\pansion of the lung, once the small lacerations m the 
lung surface have become sealed 

Should decoitication be done in the piesence of a chionic bi-onchopleural 
fistula, it would piobabh be advisable, I believe, that the decortication be com- 
plete aiound the fistula and that the fistulous wall be excised deep into the lung 
so that nomal liuig tissue can be closed bj' suture 

SUMMARY 

The fundameutnl objective m tlie tieatnient of battle woimds of the thoiacic 
cavity should be eailj' and complete in-expansion of the lung 

1 Hemothoi-ax is best tieated by eaily repeated thoracentesis to re-expand 
the lung as completely as possible 

2 Pneumothoiax may be treated by early I'e-expansion witlr a pneumo- 
thorax apparatus An inter -iib catheter is advisable in the patient with severe 
tension pneumothorax 

3 Clotted hemothorax should be tieated by decortication of the lung with 
complete re expansion within the first few weeks 

4 Acute empj’-enia — infected hemothorax may be tieated by early de- 
cortication and re-expansion of the lung A large drainage tube with the use 
of suction is helpful 

5 Suckmg Mounds of the chest which cannot be closed because of loss of 
tissue and infection may be handled by means of an antight seal and suction 
to le expand the lung 

6 Ohixmic empyema with considerable collapse of the lung should be treated 
hr decortication and le-expansion of the lung The use of high degrees of suc- 
tion (100 to 150 cm of M^atei) through a laige mbber tube (% mch) has been 
helpful 111 0111 experience The airtight seal described heiem may be very use- 
ful in those patients m whom it is difficult to close tlie original drainage M'ound 
aiound the tube Considerable attention to detail is lequired in tliese cases 

REFERENOES 

3 ClmrchiU, E D The Surgical Management o£ the Wounded in the Mediterranean Theatre 
at the ’^me of the Eal] of Borne, Ann. Surg 120 268, 1044 
_ Burford, T H , Barter, E F , Samson, P G Early Pulmonary Decortication m the 

, Treatment of Post Traumatic Empyema, Ann Surg 122 163, 1945 

3 Keller, W L The Treatment of Chronic Empyema Where the Recognized Surgical 

Procedures Have Failed to Produce Obliteration, Ann Surg 76 549, 1922 

4 Hodbloom, C H The Treatment of Chronic Empyema, Ann. Surg 72 288, 1020 

j Sanger, P W Decortication in Acute Empyema Thoracis, Surg, Gynoc & Obst 82 
71, 1946 

6 Km, E B and Meade, E H War rniurics of the Chest, Surg, Gynoc & Obst 82 
13, 1946 



ALTERATIONS OP THE BLOOD FOLLOWING 
INTRATHORACIC OPERATIONS 

A Clinical Study 

Louis B Thomas, M D , W E Adams, M D , and 
Thomas F Thornton, Jr , ]\I D , Chicago, III 

(From Ihe Department of Furgery of the University of Chicago) 

S EVERAL studies have shovn the extent of blood loss m thoiacic operations 
AVhite and Bnxton,^ in 1942, by dnect measmement estimated a 700 cc 
blood loss with each stage thoi neoplasty and an aveinge of appioximately 
1,500 c e -with pneumonectomy and lobectomy Thej advised laige tiansfusions 
duimg opeiation, emphasizing that the extent of blood loss was not geneially 
appieciated Othei blood loss estimates including those of woikers^ in this 
laboiatoiy who used blood volume methods have shown comparable results 
As a consequence of such studies it is now becoming an established piactice 
in extensnm suigeiy to give preopeiative tiansfusions to the patient if anemia 
01 hypopioteinemia is piesent, to leplace blood as it is lost dining opeiation, 
and to give postopeiative tiansfusions to the patient as indicated by his clin- 
ical state and blood picture Houevei, the deteimmation of how much le- 
placement therapy is necessaiy is difficult, indeed, surgical shock may ocoui 
before the suigeon lealizes that cii dilating fluid loss has been severe CoUer 
and his co-workeis,^ in an excellent review of blood loss in suigical operations, 
concluded that direct measuiement is necessaiy in oidei to know the exact 
amount of blood loss and theiefoie the exact amount of blood to replace 
Howevei, duect measuiement of blood loss is often not piactical and the 
suigeon must lely on knowledge of aveiage losses, the clinical state of the 
patienj and the lesults of routine blood examinations, the led cell count, the 
hemoglobin estimation, plasma piotein concentration, and the hematocrit 

To assume that there is quantitative lelationship between the changes m 
the hemoglobin, plasma pioteins, oi hematociit and the amount of blood loss 
and usmg these as a measuie foi fluid icplacement is fallacious as was pomted 
out by Stewait and Rouike^ in 1938 Howevei, Ebeit, Stead, and Gibson® 
in 1941, studying the i espouse of noimal subjects to acute blood loss, leported 
that the hematociit leadings aecuiately leflected the diiection of changes in 
plasma volume Thornton, Adams, and Schafer® in this laboratory in 1944 
studied plasma protein changes aftei mtrathoracie operation but mentioned 
that they ueie unable to con elate entnely hematocrit deteimniations with the 
drop in plasma proteins Howevei, twenty-one of the twenty-nine patients 
showed postopeiati\e fall m hematociit and they concluded that leplacement 
therapy must have been inadequate although every effoit was made to replace 

Woik supported In part by a erant from the Douglas Smith Foundation for Medical Re- 
search of the University of Chicago 

Presented at the annual meeting of the Society of University Surgeons New York, N T 
Feb 7-9 1946 
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Avitli wliole blood tbe exact amount of the estimated loss It was also noted 
that the fall in plasma pioteins as well as the hematociit, hemoglobin, and to 
a lessei extent the led cell count occuiied fiom the thud to fifth day following 
opeiation Foi these leasons it was felt that a caieful study of changes in 
the led cell count, hematociit, hemoglobm concentiation, and blood volumes 
before and aftei ma]oi thoracic opeiations might be valuable especially as to 
their indicating the adequacy oi inadequacy of leplacemcnt therapy 

METHODS OP STUDY 

Repeated eiythiocyte counts, and hematocrit and hemoglobin determma- 
tions weie made pre- and postopeiatively in nineteen patients, with seventeen 
mtrathoiacic opeiations and two thoracoplasties In five of these patients 
plasma volume and total blood volume deteiminations weie made before and 
after opeiation In all patients, with one oi two exceptions, the aim was to 
replace wth whole blood the blood loss as estimated bj^ the suigeon Patients 
who showed maiked hypopioteinemia oi anemia were prepaied for operation 
by preopeiative whole blood and plasma tiansfusions Blood tiansfusion was 
earned on during the opeiation except m one oi two patients and postopera- 
tive transfusions weie given wheiievei indicated by the state of the patient 
or m the face of model ate to seveie anemia The studies weie conducted in 
the followmg mannei Eiythiocyte counts, and hemoglobin and hematocnt 
determmations weie made befoie opeiation on all patients In those patients 
receivmg preopeiative transfusion theiapy several such determmations were 
done In the first five patients daily hematociit, eiythiocyte, and hemoglobin 
determinations were made until the patient was dischaiged or pieoperative 
levels weie reached and mamtained Piom these data it was foimd that 
erythrocyte eoimts and other deteimmations on alternate days weie sufilcient 
In addition to these determinations, plasma volumes weie done in five pa- 
tients the first deteimination preoperatively, the second 'Within three hours 
after the patient had returned fiom the operating room, and a third determi- 
nation seven to twelve days foUo'wing surgery 

Hemoglobm estmiation was done by the macio-tube oxyhemoglobm method 
of Evelyn^ using the photoelectric colonmetei Hematocrits were done by the 
method of Van Allen®’ ® and eiythrocyte counts weie made in the usual man- 
ner AH blood samples were obtained by vempmicture with a minimum of 
venostasis The anticoagulant used was heparin Plasma volumes were de- 
termined by the Evans’ blue dye (T1824) techmque as described by Gibson 
and Evans^® and adapted to the photoelectric colorimeter by the micromethod 
of Gibson and Evelyn.^^ Slight modifications in the method of standardmmg 
the dye and m determining plasma volume weie suggested by Schafer’^ of 
this depaitment The opeiations on the mneteen patients studied are clas- 
sified m Table I 

Two patients had moperable carcmoma of the lung and one patient had 
mopeiable caicinoma of the eaidia extending to the lowei esophagus One 
patient with extensive caicinoma of the esophagus died on the twenty-seventh 
postoperative day of peiitonitis, one with carcinoma of the cardia died on the 



40 


SURGERY 


Table I Ciavssifioation of Operations iv Nineteen’ Patients 


OPERATION NUMBER 

Lobectomy 0 

Left lower lobe and lingula 4 

Eight loner lobe 2 

Pneumonectom-v S 

Exploratory tlioracotomj 1 

Exploratory tlioracolaparotomj 2 

Transthoracic vagotorai 2 

Miscellaneous 5 

Resection part of esophagus and esophngogastrostoniy 2 

Thoracoplasty 2 

Resection of 3 ribs and part of chest nail and exploratory thoracotomy 1 
Total ~ ~ ’ JF" 


eletenth postoperative day of mvocaidial iiifaietion, and a thud patient with 
eareinoma of the lung died of bronchial astlima and right heart failure on 
the second day All othei patients had satisfaetoiily recovered fiom the opei- 
ations by the time the studj was completed Peitment data on the patients 
ai e given m Table 11 

The patients are grouped in this table accoiding to the type of operation 
following the classification given aboie Under each of the majoi headings 
IS listed the hemoglobin in giams per cent, the hematociit shoving percentage 
of red cell mass m whole blood samples, and the erythrocyte count m millions 
pel cubic millimeter Under each of these is bsted the preoperative status, 
the lovest postopeiative level, the amount of this fall, and the day on which 
this gieatest change vas found Also undei the heading, Day Eeturn is listed 
the day on which postoperative deteiminations shoved letuin to pieopeiative 
levels 01 , as in many instances where preoperatne levels veie not reached, 
the last determination before the study was concluded In every case these 
detenninatioiis were not discontinued until the blood picture had been sta- 
bilized for several days or the patient had been cbscharged In many eases 
complete recovery to preoperative levels had not occurred even though two 
to thiee Aveeks had elapsed The amount of blood or plasma transfusion is 
listed as it Avas given preoperatn ely, postoperatively, or at the time of the 
operation Circumstances AA'hich might haye significant effect on the blood 
picture, such as postopeiatiye hemorrhage, infection, or secondaiy disease, are 
listed under appropriate columns Under the group of lobectomy patients 
ayeiages have been made since the gioup was sufficiently laige and changes 
sufficiently uniform to make these figuies meaningful 

RESULTS 

At time of operation nine patients had hemoglobin leyels of less than 85 per 
cent of noi-mal (13 26 Gm per cent) but of these onlj' foui had less than 80 per 
cent (12 48 Gm pei cent) Fifteen and six-tenths giams of hemoglobin per 100 
c c of blood are aibitiaiily taken as 100 per cent Of these four, one (J N ) 
Avas giyen a 500 c c vhole blood transfusion five days before operation because 
the initial blood deteimination shoAved only 10 06 Gm per cent hemoglobin 
and a hematocrit of 32 5 per cent This transfusion effected little change m 
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the hemoglobin oi hematociit as can be seen fioni pieopeiative status in Table 
n, howevei, the patient’s symptom of severe -weakness -was impioved He had 
had maiked symptoms and a t-wenty-eight pound -weight loss m the past year 

T-wo othei patients were given preoperative tiansfusion DO (see Graph 
3), an 8-year-old boy with congenital C 3 ^tic disease of the lung and symptoms 
for about one year, had an initial hemoglobin of 8 6 Gm per cent and a 
hematociit of 29 6 per cent Thiee 300 cc whole blood transfusions in the 
twenty days before operation resulted in marked improvement of the blood 
status, the hematociit going to 415 per' cent and the hemoglobin to 13 4 Gm 
pel cent G A (Graph 5) had had a cholecystectomy nmeteen days pre-vuous 
to the operation in this study and he ivas given 450 c c of whole blood two 
days before this study started Hemoglobm at the time of operation was 13 2 
per cent 

Thornton, Adams, and Schafer* have mentioned the rather sui prising ob- 
seivation in a study of hypoproteinemia in thoracic surgery that few patients 
had marked hypoproteinemia although chronic infection and caicmoma were 
the most common diseases In this group of similar patients we can make such 
a statement legaidmg grams per cent of hemoglobin, namely, only six pa- 
tients out of nineteen had less than 80 per cent hemoglobin (12 48 Gm pei 
cent) on initial exammation and, as mentioned previously, only four patients 
had less than 12 48 Gm per cent at the time of operation This is in contrast 
to the results of blood status studies m patients with carcinoma or cluonic 
infection m other parts of the body For example, Oppenheim and associates” 
reported 64 per cent of patients with carcinoma of the stomach as having ab- 
noimally low red cell counts and hemoglobin concentration It has long been 
kiioivn that there are compensatory changes in the percentage of hemoglobin 
01 red cells ui the blood when the oxygen transport capacity of the lung is 
deci eased Chronic lung disease may therefor e account for the fact that most 
of these patients had a blood status above the anemie level 

In the six patients on whom lobectomies were done the average postopeia- 
tive fall m the hemoglobm estimation was 2 1 Gm per cent and the average of 
the days on which this lowest fall was found was 5 2 days The lange was 6 
to 4 0 Gm and three to eight days This is approximately true foi all the 
patients in this series, although m general the patients with first stage thoraco- 
plasty and those in whom there was extensiye resection, as m Patient C K 
the drop m gram per cent of hemoglobin was somewhat greatei Only one 
patient, J N , showed no fall after operation and he was giyen 1,600 c c whole 
blood dm mg operation, which was considered more than adequate replacement 
of the estimated blood loss 

In only two patients m the senes had the preoperatiie hemoglobm level 
been reached by fourteen days postoperatively , one of these was J N , in 
whom no drop occmied, and the second, B G (see Graph 2), maintained this 
leyel of hemoglobm for only one week, then it again dropped below preopeia- 
tive levels during the final week before she died on the twenty-seventh day 

Although the average day of lowest hemoglobm determination in the 
lobectomy patients is 5 2, it was observed that the greatest per cent of this 
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Table n 


PATIFNT, 


1 

1 

INFEC 

1 

1 

j 

1 

WHOLE BLOOD | 


SEX \SD AGE 

PIAGXOSIS 

01 EIUTION 

TION 

TKANSFUSrON 

REMARKS 


iltscellaneoot 


1 B G, 

F , 62 

Carcinoma of 
esophagus 

Resection of Ion cr % 
of esophagogastros 
tomy and splencc 
toray 

Yes 

1,500 c,c at opera 
tion 

Patient died of 
peritonitis 27 
days PO 

2 I W, 
M,CS 

Carcinoma of 
cardia j 

1 

Esopliagogastrostomy 

1 

No 

1 

1,500 c c at opera 
tion 

Patient died of 
myocardial in 
farction on 

11th day P 0 

3 M W, 

F ,41 

Pulmonary tuber 
culosis 

Tlioracoplastj, Stage 

I 

No i 

1 

500 c c. at opera 
tion, 600 c c on 
4th P 0 daj 

Patient had severe 
hemorrhage into 
wound immedi 
ately after 
operation 

4 H C, 

F ,41 

Pulmonary tuber 
culosis 

Thoracoplastj , Stage 

m 

1,000 c c at opera 
tion 


5 C K., 
M,55 

Carcinoma of 
lung extending 
to chest wall 

Resection of 3 nbs 
and exploratory 
thoracotomy 

No 

1,000 c c. at opera 
tion 



Pneumonectomy 


1 IN, 
M,64 

Carcinoma 

Pneumonectomy of 
right lung 

No 

500 C.C before 
operation, 1,600 
c c. at operation 


2 MB, 
F,45 

Sarcoma 

Pneumonectomy of 1 
left lung j 

No 

1 

1,000 0 c at opera 
tion 


3 H W , 
M,54 

Carcinoma 

Pneumonectomy of 
right lung 

No 

1 

1,500 c c at opera 
tion 

Died on 2nd P 0 
day of bron 
chial asthma 
and nght heart 
failure 


Exploratory Thoracotomy 


1 H B, 
M,53 

Carcinoma, left 
[ lung, inoperable 

Exploratory thorac 
otomy 

No 

550 c c at operation 

Inadequate re 
placement 
therapy 

2 G A, 
M,61 

Carcinoma, stem 
ach, inoperable 

Exploratory thoraco 
laparotomy 

No 

450 c c before 
operation, 500 
c c at operation 

Inadequate re 
placement 
therapy 

3 M L, 
M,59 

Carcinoma, car 
dia, inoperable 

Exploratory thoraco 
laparotomy 

No 

500 c c at operation 

Inadequate re 
placement 
therapy 


than did the hemoglobin and hematocnt in which 15 6 Gm per cent and 44 pei 
cent weie consideied as aieiage noimial figures The figuie of 15 6 Gm pei cent 
as equal to 100 pei cent is piohably lugher than the figure more commonly ac- 
cepted and weie this “normal” lowered the diffeience would only be accentu- 
ated Also, since tliiee of the exceptions to tins statement aie women and a 
moie iioimal figuie foi them l^ould be 4 5 m ill i on red cells, one can even say 
that in 75 pei cent of the patients studied the red cell count reflects a better 
blood status than does the hemoglobm or hematocrit Examples of this are 
seen in Giaphs 3, 4, and 5 
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HEHOQLOBIN ] 

(OM %) 

hematocrit 

(% OF TOTAL BLOOD) 

ERYTHROCYTE COUNT 
(MILLIONS PER OU MM ) 

PKE- 


POST 


1 DAY 1 

PEE 


POST 

1 

1 DAY 1 

PEE 

i 1 

POST 

i 

DAY 

om 


OPEE 

DAY 

1 EE 

OPER 


OPER 

DAY 

EE 1 

OPEE 

1 

OPER 

DAY 1 

RE 

ATTPE 

rAIA 

ATIVE 

PAT/L 

TURN 

ATIVE 

FALL 

ATIVE 

1 

1 TURN 1 

ATIVE 

1 FALL 

ATIVE 

FALL 1 

TURN 



One patient, M W (see Graph 6), showed the greatest postoiieiative fall 
in hemoglobin, hematocrit, and erythiocyte count, respectively, a fall of 6 4 
Qm per cent, 17 4 pet cent, and 2 87 million, so that on the thud postopeiatne 
day the patient’s blood status was 7 1 Gm pei cent of hemoglobin, 22 5 pei 
cent hematoczit, and 2 83 million led cell count, and it must be emphasized 
that the cause of this severe diop was hemoirhage into the opeiatne uound 
The three patients undei going exploiatoiy thoracotomv u ere gn en an ai eiagc 
of 500 c e whole blood at opeiation and, although in the absence of exlonsnc 
icseetion blood loss is not so great as in some of the othci opeiations listed. 
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the siugeon felt that each of these had had inadequate leplacement to lestore 
the blood to a noimal status The tuo patients with tiansthoiaeic lagotomy 
leceived no blood at opeiatioii HoMciei, no gieatei change of blood status 
was obseiYed in these two patients tlian in otheis and it must be concluded 



Graph 1 



Graph 2 
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that these patients weie no moie seiionslj nndertieated as fai as leplacement 
therapy is concerned than were othei patients who had more extensive opera- 
tions and lai gei ti ansfusioiis 




Graph 4 
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In Table m aie listed the five patients of this series on whom plasma 
■\olumes were deteiinined The patient’s weight is shown and the blood vol- 
umes are estimated fioni body weight according to the method of Schafer, 



Graph 6 



Graph 6 












THOAtAS FT AI> 


BLOOD CHANGES AFTER INTEATHORACIC OPjlRATIONS 49 


namely, of body Aveiglit witli a normal bematociit of 45 pez cent Plasma 
■\oIinue, cell volizme, and total volume aie listed as deteinuned pieopeiatively, 
unmediately postopeinlively, and again seven to twelve days latei The 
amount of tiansfusion at the time of opeiation is given The hematocrit is 
bsted as deteinuned at the time of the determination of all the blood volumes 
Two blood volumes deteinuned immediately aftei opeiation aie not included 
because of technical mistakes The fiist three patients have basal volumes 
within 500 c c of the estimated volume The fourth patient’s basal volume 
IS 2,167 c c beloM" basal volume The only explanation foi this might be the 
fact that this patient uas dehydiated by forty-eight houis of continuous gas- 
tiic aspiiation befoie the basal volume was deteimined Note that the hema- 
tociit deteinuned at this time was 53 3 per cent, the hemoglobm 17 6 Gm per 
cent, and the led cell count 6 4 million as seen m Table IT The fifth patient’s 
basal -loliime is 880 e c below estimated volume and there is no known leason 
foi this diffeience 

In the second pait of Table III aie listed the diffeiences between pre- 
opeiative volumes and postopeiative volumes as found in the immediate vol- 
ume deteimmations and deteiminations seven to twelve days later Li the 
firat patient tlie total volume as determined immediately aftei operation dropped 
1,445 e c and with 500 c c whole blood tiansfusion at time of opeiation added 
this would mean a total blood loss of 1,945 c c This patient had an explora- 
toiy thoiaeolapaiotomy mth no leseetion and the suigeon estimated a 1,200 
c c blood loss In the third patient the determined loss was 1,349 c c and no 
tiansfusion was given at opeiation The fourth patient showed a loss of only 
386 cc This was the patient who showed marked hemoconcentration befoie 
the opeiation Note that ten days latei when his thud plasma volume was 
deteinuned theie was an mciease of 795 cc ovei the first plasma volume de- 
tei mination Howevei , the i ed cell volume deficit at ten days was 647 c c , 
theiefore, the total blood volume mcrease was only 148 c c 

By seven to twelve days after opeiation there was, without exception, an 
mciease m plasma volume over the basal plasma volume This varied from 
291 to 795 c e Theie was a fall m red cell volume rangmg from 208 to 914 c c 
by seven to twelve days Hematocrit fall during this time varied from 3 4 
to 17 9 pel cent, the lattei ui the fourth patient, ivho had shown the marked 
hemoconcentiation before operation 

DISCUSSION 

Blood loss and its lestoiatiou, especially following majoi suigeiy in pa- 
tients ivith serious disease, is an exceedingly complex physiologic mechanism 
involving hemopoiesis, protein and electrolyte metabohsm, maintenance of an 
adequately circulatmg flmd volume, and the hemostatic forces which the body 
can mustei to minimize as much as possible the slow chronic loss of cells and 
plasma into large operative wounds That the loss of bloody seium may be 
of eonsideiable impoitanee, especially ivhen postoperative aspiration is used, 
has been shoivu by Thornton, Adams, and Sehafei,® who foimd an aveiage loss 
of 673 3 cc serum in twelve patients on vhom lobectomies were done The 
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Tablf III Blood Volume DETERiONAnoNS Before . 


■■I 



i 


PREOPERATIVE BLOOD VOLUMES 


DIAGNOSIS 

OPERATION 

■\\ EIGHT 
(KG) 

FSTIMATED 
BLOOD 
VOLUMF 
(CC ) 

PI^SMA 

VOLUME 

CELL 

VOLUIIE 

TOTAI 

VOLDM 

IGA, 

M,61 

Carcinoma 
of stom 
ach, mop 
erable 

E\ploratorj 

tlioraco 

laparotomj 

08 5 

5,480 

3,114 

2,033 

5,147" 

2 M L., 
M,59 

Carcmoma 
of cardia, 
moperable 

Exploratorv 

thoraco 

laparotomi 

07 5 

5,400 

2,935 

2,031 

4,966 

SMS, 

M,42 

Stomal 
ulcer, re 
current 

Transthoracic 

V agotomy 

08 0 

5,280 

3,065 

2,507 

5,572 

4 G P, 
M,49 

Stomal 
ulcer, re 
current 

Transtlio 

racic 

vagotomv 

75 0 

0,048 

1,824 

2,057 

3,881 

5 C P, 
M,30 

Bilateral 

bronchiec 

tasia 

Left lower 
lobectomy 
and lingul 
ectomj 

06 2 

5,296 

2,561 

1,855 

4,416 



Difference Between Preoperative Volumes, Immediate Postoperative Volumes, 
and Postoperative Volumes 7 to IS Days 



PLASMA 

CELL 

TOTAL 

PLASMA 

CELL 

1 TOTAL 

1 HEMATOf 

PATIENT 

VOLUSIE 

VOLUlfE 

VOLUME 

VOLUME 

VOLUME 

1 \ OLUME 

1 (%) 

G A 

-952 

-493 

-1,445 

+291 

-208 

+ 83 

34 

M L 

- 

- 

- 

+470 

-222 

+248 

62 

M S 

-509 

-838 

-1,349 

+482 

-914 

-432 

14,1 

G P 

+252 

-038 

- 386 

+795 

-047 

+148 

17 9 

C P 

- 

- 

- 

+443 

-238 

+205 

75 


•Detailed studies of the blood ^olume before and following- Intrathoraclo operations In live pati( 
The Immediate postoperative studies In the second and fifth patients were Incomplete The Incr 
or decrease In plasma ^olume cell %olume and total %olume are Indicated below It Is apparent the 
decrease In all talues occurs Immedlatel} following operation In spite of the fact that the patients rec 
from 600 to 1 000 c-a of whole blood for replacement of blood loss The studies from seven to tw 
days following operation show that this deficit was made up chiefly bj plasma from the tissues the 
ttirn of cell tolume to the preoperative level requiring a considerablj longer period of time 


liemoglobin concentration of this swum may be as high as 7 to 8 Gm per 
100 c c In order to evaluate these changes and thereby properly treat the 
patient, the surgeon has at his hand the practical technique of counting red 
cells, determining hemoglobm and plasma protein concentration, estimatmg 
blood loss, and critically judging the patient’s clinical response to intravenous 
treatment before and after operation Accurately measuimg blood loss or 
determining pre- and postoperative blood volumes is not usually practical 
This study emphasizes that even with seemmgly adequate blood replace- 
ment the patient’s blood does not maintam an even status after major thoracic 
surgery The aveiage diop in hemoglobin m grams per cent m these patients 
was 2 1 Gm and in most patients this drop had not been restoied by the end 
of tivo to three weeks following operation It has already been mentioned 
that most of these patients showed little or no change in the twenty-four hour 
period immediately after operation Theie seem to be two important factors 
accounting for this mimmal change tiventy-four hours postoperatively Fust, 
there is a decreased circulatmg blood volume with vasoconstnetion and vaiy- 
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Following Intrathoracic Operations in Five Patients* 
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uig degiees of liemoeouceiitiatioii oi hemodilution , and, second, theie is tlie 
immediate effect of tiansfusions given at opeiation whicli for a transitory 
0 ^ peiiod tend to hold blood status at its pieopeiative level After this, howevei, 

the level of oxygen cai lying constituents of the blood may show a relative 
fall during the nest five or sis days This is pioduced by an increase in 
ciiculatmg volume and the giadual loss of cells and plasma continuing to seep 
into the operative wound Ebert, Stead, and Gibson® in 1941 caiefully studied 
the changes in ciieulatiug volume and blood constituents duiing a period in 
which 15 5 to 19 7 pei cent of the total blood volume was drawn by phlebotomy 
from SIX normal, healthy, professional blood donora They were able to show 
that plasma volume began to increase immediately after blood loss and that 
Its return was apparently governed by the ability of the body to supply 
plasma protein to the ciieulatmg fliud In normal healthy individuals, in 
suigical patients whose plasma protein stoies are not markedly decreased 
due to then disease, oi in patients whose preoperative treatment has been 
effective in lestoiing protem metabobsm to approximately normal, the res- 
toiation of total eii dilating fluid and total circulating protem is often a 
relatively rapid process Thus, Ebert, Stead, and Gibson® foimd total circu- 
lating blood volume returned appioximately to preblood loss levels by seventy- 
two houis and Thornton, Adams, and Sehafei® found plasma protem concen- 
tration leturned to preopeiative levels by 9 0 days m patients undergoing 
majoi mtiathoiacic opeiations and to whom blood transfusions were given 
"hen deemed necessary It is not surpiismg to find, however, a somevv'hat 
different picture vv’hen changes m red cell volume and hemoglobin are es- 
ammed There are no significant led cell reservoirs m man and restoration 
of led cell volume and hemoglobin concentration after blood loss lags behind 
the restoration of plasma pi otein concentrations and the plasma volume The 
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lesiilts of oui plasma aud led cell Aolume deteiminalions substantiate this 
view At the end of seven to tv elve days postoperatively, the red cell volume 
IS less than pieoperatne led cell volumes, tins deficit varying fiom 208 to 
914 c c 

Ebeit, Stead, and Gibson“ found in then study that the lowest hematocrit 
was obtained within twenty-foui hours of phlebotomy Results in surgical 
patients ditfer fiom their expeiiments in tvo va-\s, fiist, theie is vhole blood 
transfusion at the time of blood loss and, second, theie is, postoperatii ely, 
continued plasma and led cell loss into the opeiative site For these reasons 
the lovest level leached as far as led cells aie concerned mai not be until three 
to seven davs aftei the operation 

In most cbnics, including oui own, the determination to give pre- or post- 
' operative blood tiansfusions is most often made on the basis of routine blood 
examinations, namely, the red cell count and the hemoglobin concentration, 
qualified, of course, b^ the clmical state of the patient Thus, much depends 
on the accuiaey of these deteiminations and the inteipretation of accurate 
lesults It has alieady been pointed out that a noimal hemoglobin eoncen- 
tiation, red ceU count, or hematociit tiventy-foui houis aftei operation may 
be entirely misleading as to the couise of changes to come in the patient’s 
blood status Oui studies would indicate that such determinations be made 
at least eveiy othei day for one iveek, oi moie often if the blood change is 
gieatei than expected on any one deteimination Giaph 6 shows how mark- 
edly the blood status can change because of hemoirhage and this was unsus- 
pected until the blood determinations were made 

In our surgical seiwice hematocrit determmations aie not loutinely done 
Red cell coimts and hemoglobm estimations are done by students who are m 
then third year clerkships and these determinations are routinely made every 
one to two days for about one week after major operations and thereafter as 
indicated The red cell count is made in the usual manner and the hemo- 
globm estimation is done with the Sahli mstrument m which acid hematin 
(ill a calibrated tube) is diluted untd a color match is obtamed with a similar 
sized brown glass rod 

'Wmtrobe^'* said “ that hemoglobm of the blood is as a general rule 
determined with less care and by methods which are more inaccurate than 
those for the determination of any other constituent of the body ” and he 
listed most of the methods for estimatmg hemoglobm and gaie a critical 
analysis of these various methods Karr and Claik^' m 1941 reported a com- 
parison of various hemoglobm methods as performed by technicians and doc- 
tors m several hospitals and climes They pomted out the well-known sources 
of error m direct coloiimetiy such as inaccuracy of the mstrument and the 
variability of the human factor m being able to match accurately red or brown 
colors Their results show that at least two Sahb instruments m their dimes 
were inaccurately calibiated to the extent of 1 Gm hemoglobm or more 
Further, and this is of even more impoitance, they showed that the physicians 
erred m hemoglobm estimation to the extent that only 71 per cent of their 
determinations fell withm 1 Gm of the true hemoglobm concentration. This 
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eiroi was aftei collections foi inaccurately cahbiated instruments were made 
True hemoglobin eonceiitiation uas determined by the Sheard-Sanford pho- 
telometei and Van Slyke 0; capacity methods In fact, Evelyn’ reported an 
accuracy of plus oi minus 2 per cent with the photoelectric colorimeter which, 
as mentioned eailiei, is the method by which hemoglobin concentration was 
determmed in this study 

During the eoui’se of this study we have checked at random approxi- 
mately ten students in twenty -seven hemoglobin estimations mth the Sahb 
instrument and have found results comparable to those of Karr and Clark 
Only 41 pel cent of the determinations by the students were uathm 1 Cm 
of the true hemoglobin estimation, 66 pei cent mthin 2 0 Gm , and only 88 
pel cent within 3 Gm No attempt was made to cabbrate the Sahli instru- 
ments now in use in our dime The average mean deviation by the student 
was 123 Gm and the greatest deviations were plus 3 04 Gm and mmus 120 
Gm , a lange of 4 24 Gm or approximately 25 per cent of the normal hemo- 
globin concentration No emphasis need be drawn to the uselessness or, in 
fact, to the dangers of such inaccurate determmations and no list of the fac- 
tors which ai e responsible for these eriors need be made 

Such errors as have been pointed out for the Sahli hemoglobinometer are 
not, however, umque to that instiument, as all other instruments of direct 
colorimetry aie more or less bkeivise inaccurate 

At the present the erythrocyte count enjoys considerable popularity as 
a means of determining blood status but it is common knowledge that even 
in the hands of technicians individual counts may vary by as much as 500,000 
led cells or roughly 10 per cent of the noimal red cell count The mean 
deviation in the hands of unslnlled students is piobalily this much or more 
Ceitainly the surgeon who bases his tianstusion therapy on such deternuna- 
tions should be acutely aware of the magnitude of the possible error Of as 
much 01 more importance in criticizing the red cell count as a valuable and 
critical adjunct m the determination of the blood status in patients undei- 
gomg major thoracic surgery and large whole blood transfusions is the factor 
brought out m the earber discussion of this study, namely, that the red cell 
count even when carefully done in a unifoim mannei with similar samples of 
blood tends to be eriatic and, in general, gives a moie optimistic picture of 
the blood status than is ivarranted by accurate hemoglobin or hematocrit de- 
lemunations Our results substantiate those of Dieckmann,” who found an 
ei 1 01 of as much as 13 7 per cent m the results of routme red blood cell counts 
while the error m hematocrit detemunations was only 2 0 per cent 

The hematocrit was determmed m this study by the use of Van Allen ’s® ® 
capillary tubes and we had little oi no techmeal difficulty with this method 
There are, however, two or thiee important sources of eiior m the determi- 
nation of the hematocrit and imless these aie avoided the hematocrit detei- 
mination can be as valueless, as has been pomted out, as is the eiythrocyte 
count 01 the hemoglobm estimation by the more common methods One of 
the chief eiiors in this regard is the improper choice of anticoagulant It is 
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■well kno'\Mi that the sodium aud potassium oxalate sails often used as anti 
coagulants may change the icd cell size bv as much as 4 oi 5 pei cent 
Accurate collection for this effect is difficult and may he one of the icasons 
ivhy the hematociit has gained as slouly in faioi as it has This difficulty 
IS, ho'wever, easily solved by using minute amounts of heparin, •which ■vas 
suggested as an anticoagulant foi the hematociit deteimination bv Sfason” 
as long ago as 1924 We have mot expeiimentallv eompaicd the vanous micio- 
aiid macio-sized instniments for the hematociit deteimination, but fiom the 
liteiatuie it seems apparent that ivith sufficient eeiitnfugalization all the methods 
aie quite compaiably accurate so long as consideration is gnen to the anti- 
coagulant Eealizing that it has not been practical to make routine use of 
the photoelectric eolorimetei foi hemoglobin deteimination we must there 
fore conclude that of the commonly used techniques the hematocrit deteimi- 
nation IS the most valuable aid to the suigeon in detei mining pre- and post- 
operative blood status In patients iindei going maioi thoracic surgeiy and 
tieated with lelativelv lai ge whole blood tiansfusions the gieatest changes in 
blood status oceui fiom the second to the fifth days Dining this peiiod the 
blood picture should be most caiefully followed 

SUlIilARV \ND CONCLUSIONS 

The changes in red cell count, hemoglobin estimation, and hematociit were 
followed pre- and postopeiatively in patients undei going maioi thoraeic 
surgery It was found that eieii wnth blood tiansfiision aimed at leplacmg 
the estimated amount of blood lost at opeiatioii, values foi all of these de- 
tei minations diopped by as much as 10 to 15 per cent after the opeiatioii 
The gieatest amount of this fall occurred during the second to fifth days 
after operation 

The changes m hemoglobin estimation and hematocrit were found to 
parallel each other closely, but the led cell count wus eiratic and, in general, 
gave a moie optimistic picture of the blood status than wus wai ranted by 
the hematociit oi hemoglobin estimation Of these latter tivo loiitine methods 
of determimng blood status, the hematociit is the most valuable both in teians 
of the technical ease of obtaining accuiate determ matioiis and its rebability 
in following changes in blood status, smce gross errors in hemoglobin estima- 
tion are obtained -wnth diiect colorimetry methods 

In a series of five patients, blood volmnes wure determined before and 
after opeiation In all, the blood volume was decreased immediately after 
operation In eiuiy case, with one exception, the total blood volume had 
letiiined to its pieoperative level by seven to twelve days after operation 
This letuin to preoperative level was due to an mcrease m plasma volume over 
and above the preopeiatne plasma level The total cell volume showed a deficit 
varying from 208 to 914 c c at sei en to tw elve days after operation 

It wms obsened in this study of patients, who foi the most part weie 
suffeiing fiom chionic lung diseases, that few of them had anemia Such an 
obseiwation has been made befoie in similarly diseased patients and tlus is 
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appaiently explained by the well-known fact that inteifeience with the oxy- 
gen transport function of the lung lesults m compensatoiy changes in the 
blood status 
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EXPERIMENTAL APPENDICAL PERITONITIS 


I The Prognostic Significance op Certain Hematologic Factors, 
Especially the Prothrombin Time 

John Howard Kay, M D , and John Saleai Lockwood, I^I D , 

New Haven, Conn 

(From the Department of Surgery, Yale University School of Medicine) 

INTRODUCTION 

T he mechanism of death m appendical peritonitis has been geneially as- 
sumed to be related to the consequenees of the growth within the peri- 
toneal cavity of a variety of intestinal bacteria, chiefly Eschericlita colt, 
mtestmal streptococci, and Clostridia, with liberation of toxms capable of 
produemg not only local mjury, but systemic lesions as well During the 
period smee the introduction of new chemotheiapeutic agents there has been 
observed a definite reduction in mortabty from this disease, but considerable 
uneertamty has remamed as to whether the apparent reduction is due to 
chemotherapy or to improvement in ancillarj’- methods of treatment, such as 
mamtenance of requirements of flmd, electrolyte and blood, and intestinal 
decompression It has been well recognized that the bacteria most frequently 
found m appendical peritonitis are comparatively insusceptible to the effects 
of sulfonamides and, to an even greater degree, of penicfllm Therefore, the 
recent report of Pauley, Duggan, Stormont, anod Pfeiffer,^ suggesting marked 
benefit from penicillin in experimental appendical peritonitis in the dog, now 
confirmed by Ravdin and Frank,- made it desirable to attempt to define more 
precisely the basis of chemotherapy m peritonitis Because of the importance 
of peritonitis as a cause of death m penetrating wounds of the abdomen, it 
was decided that this was a problem of sufficient wartime importance to 
justify an immediate mvestigation It was hoped that advantage might be 
taken of new advances m oui understandmg of the basis for the morbid 
changes m other related diseases such as traumatic shock and bums 

Fauley and his colleagues reported a mortality of 92 6 per cent in con- 
trol animals m which peritonitis was produced by bgation and subsequent 
necrosis of the appendix There was no moitality from peritomtis in animals 
m which penicfllm treatment was commenced immediately after appbcation 
to the appendix of the peritonitis-mcitmg bgature, providmg animals dymg 
of mtemal fecal fistula were excluded The corresponding figures obtamed by 
Ravdm and Frank were 90 per cent and 30 per cent, respectively In both 
senes, there seemed to be little doubt as to the protective action of pemcfllm 
However, the piotective effect of pemcillm m peritonitis has not been related 

The work described In this paper was done under a contract, recommended by the Com- 
mittee on Medical Research between the Office of Scientific Research and Development and 
the Yale University School of Medicine. 

Presented at the annual meeting of the Society of University Surgeons New York N Y 
Jan 7-9 1946 
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exclusively to a direct bacteiieidal oi bacteiiostatic action of the drug That 
othei mechanisms may be involved in the protective action of penicillin has 
been clearly demonstiated by Booi and Miller® 

The plan of oui investigation was to produce peritonitis in dogs by the 
same technique used by Fauley and associates, and then to carry out on the 
a variety of biochemical and physiologic measurements in the hope 
of finding some critical variation between dying and surviving animals which 
might logically he influenced directly by specific treatment with penicillin or 
other agents The work of several previous investigators had provided some 
useful guides in planumg the scope of the study and selecting the techniques 
to be employed in arriving at the desired goal 

Studies carried out by Bower and his colleagues*’ ® led to the conclusion 
that the toxins of Clostitdium welclm weie largely responsible for the lethabty 
of peritonitis He claimed that plasma from a recovering animal would not 
only protect another animal fiom the disease, but would also protect the 
pigeon against Cl welclm tosm The occurence of Cl welclm in the peri- 
toneal exudates of patients in his elmical series was substantially higher than 
that reported by othei obseiwers If the luterpietation by Bower and asso- 
ciates is correct, the action of penicillm might be accounted for on the basis 
of a drug-induced inhibition of the activity of Cl welclm 

Meleney, Harvey, and Jern,^ after a study of 106 cases of peritonitis, con- 
cluded that Escli colt and streptococci were of equal or greater importance than 
Cl welclm ui the lesions of peritonitis, and showed that the latter organism 
was frequently absent from lesions in fatal cases IThese and other authors 
have emphasized the importance of bacterial synergism m peritonitis How- 
ever, assigmng to any or all of these bacteria the lethal role m peritonitis 
still leaves the picture incomplete It remains important to obtain an under- 
standing of the physiologic and biochemical abnormalities which, although 
perhaps mdueed by bacterial toxins, are in the last analysis responsible for 
morbidity and death 

Evidence that disturbances in hemodynamic equibbrium are of importance 
in peritonitis can be found in leports of Elman® and of Scuddei and co-woik- 
eis,®' based laigely on laboratory studies in patients Elman reported on 
the successful use of plasma in cases of peritonitis on the basis that peritonitis 
IS associated with maiked reduction in circulating blood volume In attempt- 
ing to maintain globulin and albumin at normal levels throughout the course 
of the disease he used as much as 1,000 c e of plasma per day, with appar- 
ently favorable results Scudder suggested that the success of theiapy m 
peritonitis (and in some other surgical diseases) could be related to the ade- 
quacy with which hvdiation, electrolyte balance, and protein levels were 
maintained, and that the use of fiequent measurement of the specific gravity 
of whole blood and of plasma is distinctly helpful as a guide in replacement 
theiapy This study indicated that the disease is associated with physical 
changes m blood which were inteipieted as repiesentmg dehy’’dration and 
In poproteinemia, and that collection of these factors results m clinical nn- 
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plo^ement Theie tan be no doubt that peiitonitis lesults ni tbe loss into the 
bowel and into tbe fiee peiitoncal caAlt^ of considerable amounts of water, 
protein, and electroljdes, ■with a eonconiitaiit i eduction in blood Aolume 

Tlie obseiwations of Altemeiei and Tones'* and of Bisgard and associates’" 
concerning the influence of propbvlactic "v-iaj treatment on the resistance of 
animals and patients to peritonitis seemed possibly relevant to oui study It 
does not appear that any adequate explanation lias ever been advanced for 
tbe apparent piotectne efl’ect of roentgen ii radiation of the abdomen, par 
ticularly for tbe presence of a piotectne antitoMc factor as identified by Bis 
gaid in tbe circulating plasma of animals exposed to small doses of x-rays 
The foregoing paragiaphs are not offeied as a reiiew of the voluminous 
literature on peritonitis, but onlv to illnstiate tbe Aariety of approaches which 
weie suggested to us in getting at our principal piimarj' obiectives — a furthei 
luiderstandmg of the basis for the morbid sequences of peiitonitis and of tlie 
possible role of chemotherapeutic agents in influencing the course of tbe 
disease 

This initial paper deals with exploraton studies, during which various 
hypotheses conceming the morliid process neie put to test in an attempt to 
find one or more factors which might correlate to a statistically significant 
degree with the mortality" from the e-qienmentall^ produced disease 

ilATERIALS AND METHODS 

The animals used in this expeiiment ■nere stiay adult dogs obtained 
through regular channels They laried in n eight from 5 to 15 kg, but aver- 
aged about 9 kg The animals were “debarked” under nembutal anesthesia 
on the day of arrival and then kept under obsen^ation until such time as they 
were to be used, but alwaj^s foi a period of at least two weeks The dogs were 
mamtamed in clean cages on a diet of “Munchy” dog meal,* supplemented 
■with fresh meat tivice weekly whenevei such "nas available The origmal fifteen 
dogs were animals ■nhicli had been lu our colonj^ for one 3 ear or more and 
on which other experimental procedures had been carried out, none of them 
mvolving laparotomj'' or mjurj' to the peritoneum 

Technique of Pi oduction of Penionitis — Intravenous nembutal anesthesia, 
30 0 mg per kilogram in 5 per cent solution, was used The abdomen was 
opened through a light lateral rectus incision and the appendix identified The 
mesoappendix was dissected free and the vessels ligated with siUc An obstet- 
rical tape tie was then applied tightly about the base of the appendix, care 
being taken not to break the continuity of the bowel A cultuie was obtamed 
from the cecum bj’- aspirating some feces through a 16 gauge needle into a 
syringe The needle hole was closed with a silk purse-string suture The 
abdommal wall was closed m three layers, using a continuous silk sutuie on 
the peritoneum and intermpted silk sutmes on fascia and slan A collodion 
dressmg was applied to the operative wound 

•Manufactured bj Parke and Pollard Boston ^lass 
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Po'^iopctaitie Ttcaimeni — Iminedmtelj postoiieiativelj 500 cc of castor 
oil were placed in the animal’s stomach thiongli a stomach tube, after the 
technique of Fanlej and associates Bowei had suggested that this procedure 
mcreased the mortalitv late in experimental peritonitis 

Postoperatn el}- most of tlie animals W'eie given 200 ce pei hilogiam of 
2 5 pel cent glucose and 0 5 per cent iioimal saline solution mtiavenousl} 
even twelve hours A small gioiip of animals was given vater bj mouth 
ad libitum and anothei small gioiip vas gnen 20 0 c c pei lalogiam of watei 
by mouth eveiy tweh e hoiii s 

Animals subiected to this experimental piocediiie had a rather t 3 TDical 
postoperatii e clinical couise Each animal’s condition was obseiwed at twelve- 
hour intervals postopeiatneh , and at these time inteivals blood was drawn 
for the physical and biochemical deteiminations On the basis of “clinical” 
observations the following stages in the disease nere noted and named 
Stage I, The Preoperatne Phase, Stage II, the Postoperative Ciisis, Stage III, 
Recoien from Postoperative Ciisis, Stage the Crisis of Peiitonitis, and, 
if the animal survived, Stage V, Recovery Stages II, III, and PV varied in 
duration between ammals 

The Postoperative Crisis was chaiacteiized by a nse in temperature and 
respiratoij rate, the animal being piostiate in the cage The respirations weie 
deep and fuU and cjauosis was nevei seen duiiug this peiiod This was the 
typical condition of the dog at the'tvv eh e-hour postopeiative period 

By twenty-foui hours, the animals seemed usuaDv to have recoveied from 
the immediate effects of the operation and would, as a rule, respond to attention 
by standing up The tempeiatiire readings varied sbghtly, but m the majority 
of cases temperatures of noimal or near normal levels were recorded The re- 
spirations mvariably returned to nomial during this stage, the Recover}'" From 
the Postoperative Crisis 

This period of lelative improvement lasted twelve to forty-eight horns 
FoUowmg this the cbmcal condition of the animal changed markedly with the 
onset of the Crisis of Peritonitis The temperature and respirations rose, ab- 
dominal rigidity was noted, and the animal again was unable to use The re- 
spirations at this tune weie often veiy shallow, cyanosis was frequently seen, 
and the peripheral veins weie dilated and dark m color so that they stood out 
clearly against the background of surioundmg shaved skin Stage IV lasted 
for from twelve to forty-eight hours 

Recovermg animals (Stage V) showed a return of all factors to normal, 
and this recovery usuall}^ oecuired rather abruptl}’", withm a twelve-hour 
period, so that lecovery seemed to be by crisis rather than by lysis, although 
many of the animals remamed m weakened condition for a few days 

Autopsies — ^In a few preliminary experiments animals were sacrificed on 
the second, third, and fourth days in order to ascertain the course of local 
changes By the second day the appendix had become a necrotic sack which 
had usually not ruptured, but evidence of generalized peritoneal infection 
could be discerned By the third day there existed a diffuse peritonitis with 
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a completely gaugieuoiis luptured appendix It seemed piobable that luptme 
of the necrotic fluid-filled sac sometimes oeeuiied lathei suddenly, floodmg 
the peiitoneal cavity with as much as 100 0 c c of fluid, containing many bac 
teria and tbeir toxins and products of tissue and bacterial decomposition The 
further sequences might be influenced to some degiee bj'' whether this leakage 
was abrupt or gradual On the fourtli day the omentum had begun to envelop 
the aiea of maximal necrosis, although abdominal exudate remained thick and 
malodorous 

Animals which died weie autopsied withm six hours, aU other animals 
veie autopsied on the tenth postopeiative day By this time a loeabzed abscess 
of varying size was always piesent, acute inflammation of other peritoneal sur- 
faces had subsided, but considerable amounts of clear or sbghtly turbid fluid 
were occasionally found Gultuies of the abdomen always yielded a variety of 
intestinal organisms Autopsies done on animals dying during the first 
seventy-two hours confirmed the pieliminaiy findings, except that the tend- 
ency for localization of the abscess was rarely seen, the bowel showed many 
seiosal hemorrhages, and the abdominal exudate was grossly hemorrhagic 

In addition, extensive lesions of the lungs were regularly noted on gross 
examination (The trachea was bgated before the thorax was opened ) Theie 
frequently existed a frank pneumonia, but m many cases the picture was indic- 
ative of atelectasis with vascular engorgement and parenchnnal hemorrhage 
klicioscopic studies confirmed these findmgs and also revealed that the vascular 
engorgement was by no means confined to the lungs Sections of liver, kidnej , 
spleen, and adrenal showed ddated vessels and capillaries filled with led blood 
cells with occasional hemorrhages into the parenchyma of each of these organs 

Expel vmenial Methods — 

Collection of Hood Blood was taken under sterile precautions from the 
jugular vems of the animals every twelve hours, beginning pi eoperatively, and 
until the seventy-second postoperative hour For biochemical studies, the blood 
was taken under oil and without an anticoagulant The clotted specimen was 
centrifuged and the serum removed for study 

Blood for physical studies was taken m a dry sjwmge and immediately 
placed m small bottles containing 0 006 Gm of ammomum oxalate and 0 004 
Gm of potassium oxalate per 5 0 c c of blood 

Laboratory Methods — Nonprotem mtrogen was determmed by the micro 
Kjeldahl technique Protem determinations were done after the method of 
Barbour and Hamilton as modified by Weech, Beeves, and Guettsch^^ and, m 
some cases, by the copper sulfate method of Phillips and Van Slyke “ Chlo- 
ride determinations were done by the VoUand titration Sodium and potas- 
sium determinations were carried out on the flame photometer • Calcium levels 
were measured by the technique of CoUip and Clark Oxyhemoglobm was 
measured with the Evelyn photocolonmeter 

•These determinations "^ere done with the cooperation of the biochemistry laboratory of 
the Department of Internal Medicine. 
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Whole blood specific ginvitj’^ nud plasma specific giavity weie estimated by 
the falling drop method, using coppei sulfate solutions of varying specific 
gravity “ 

EiytJnocyic scdimciitaiwn laic Endhioejde sedimentation rate was 
measured in a Wintiobc tube and the amount of sedimentation occurring in 
thirty minutes was lend as the end point 

Ecmaioci if The level of packed red blood cells in the Wintrobe tube was 
deteiTuiiied aftei centiifuging at about 3,000 ipui until no fuithei change 
occurred 

Piothiomhiu f lines Both ivliolc blood prothiombiii times after the method 
of Abbott (using Abbott’s thiomboplastiu)’“ and plasma prothrombin times by 
the method of Quick‘“ weic used Since the tests gave comparable readings 
m relation to then respective conliols ovei a long senes of experiments, the two 
tests are not ditfei entiated in the discussions of pi othrombin times in this paper 
Bed blood cell jiayihty determinations Red blood cell fragility deter- 
iinnatious weie done by the fiuaiititative photoelectric method, described by 
Huntei 



1 — Distribution in mortality in experimental peritonitis, incidence of deaths at stated 

postoperative hours 

EXPERIMENTAL RESULTS 

Pentomtis was produced in nmety-one control animals, of these, fifty- 
three survived and thirty-eight died, a mortality of 41 7 per cent The tune of 
death varied from 12 to 192 hours postopeiatively, the majority of deaths oc- 
curinig at between twenty-four and seventy-two hours (Pig 1) 

In order to deterimue the possible effect of allowing the animals to have 
fluid ad bbitum, a group of twenty-foui animals were subjected to the experi- 
mental procedure and no attempt made to restrict flmds postoperatively, water 
bemg offered freely Of this group twelve animals had been in the colony for 
one year or more and twelve animals were of the gioup obtamed specifically 
for this experiment and referred to as “new colony’’ dogs 

In Table I are snown the mortality statistics in this group, compared with 
the remamder of the control dogs who received only 20 0 c c of fluid per kilo- 
gram every twelve hours Although at first glance it may seem that the 
method of fluid administration is accountable for the difference, a closer analy- 
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Table 1 





SALllsE GLUCOSE 



1 WATER 

AD UBITUM 

[ (40 CC PER 

KILOGRAM PET 

DAI) 

DOGS 

1 LIVED 

1 DIED 

1 LIVED 

( DIED 


“Old” colony 

11 

1 

3 

0 


“ISTew” colony 

7 

5 

32 

32 

. 

Total 

18 

0 

35 

32 



SIS leveals that the figmes are significant only in lespect to the pieMons his- 
tory of the animal in the colony 

These results suggest that the dogs -which iveie in the eolom^ for a long 
tune -were more resistant to this experimental disease The leason for this ivas 
not immediately apparent, although diet and pievious experimental procedures 
iveie considered, as iveU as a possible measure of acclimatization against pul- 
monary infection in the “old” colonj dogs 

A number of biochemical studies weie earned out in somewhat random 
fashion in an attempt to determine ii'hat measiiiements might coii elate suffi- 
ciently well with death oi sun ival to 3 ustifv then sj stematic use m subsequent 
studies 

Nonprotem nitrogen levels weie followed througlioiit the couise of the dis- 
ease in fifteen animals Of these, nine Ined and six died In the survmiig 
group the highest reading was 75 0 mg per 100 c c the lowest 26 0, and the 
mean 36 0 In the dying group the highest value was 71 0 rag per 100 c c , 
the lowest 23 0 and the mean 46 0 

Total protein concentrations showed a fall on the thud postoperative day 
m the sinwiving animals, coincident with hemodilution Durmg the acute 
stage of the disease, howevei, there was no significant difference between the 
values in the suiwiving and dying animals Falling-drop protein tests (Bar- 
bour and Hamilton) weie done on fifteen dogs while plasma specific gramties 
and protein calculations by the copper sulfate method were done on the re- 
maining se\entj-six The range of protein lalues during the crisis of peri- 
tonitis was, m the surviving animals (in grains pei 100 0 c c ) , high 7 7, low 5 0, 
and mean 5 4 , in the dying animals, high 7 5, low 5 0, aud mean 5 55 There 
was no correlation between the preoperative values (which ranged from 4 8 
to 6 9 Gm per cent of piotein) and the subsequent course of the disease 

Chloride detenninations were done on animals which received intravenous 
fluids as well as on those which took fluids bj mouth Although the chloiides 
were maintained at a higher level m the first gioup, theie was again no corre- 
lation between the chloride lei el and the outcome of the final crisis 

Sodium and potassium lei els were followed on onlv four animals, two of 
which hied and two of winch died Slight variations occurred during the 
course of the disease but there was no significant difference between the two 
pairs In the two animals that died the last determmation made shortly before 
death showed sodium levels of 141 and 139 m eq /L and potassium levels of 4 7 
and 3 9 m eq /L The surviving animals showed during the crisis of peritonitis 



KA\ AND IOGKN\OOD ] \PP niMl M AL. APPl NDICAL I'FRITONITIS 


63 


sodium levels o£ 137 0 and 139 0 incq pci litei and potassium levels of 4 7 and 
3 5 mcq pei litei 

The lesults of bacleiiologic examinalioiis aie shouii in Table II There is 
uo correlation between the t^pcs of oignnisiiis iiiiolved and the nioitality It 
is tiue that pathogenic oiganisnis 11010 found ivitli gientei frequency in cul- 
tures fiom the abscess and peiitoneal exudate than in fecal cultmes taken at 
the time of operation, but the pathogens occuired with almost equal fiequency 
m the exudates of animals iihicli suivived and of those which succumbed 


Table H 


TIPF OP OUOAMSM 

n\ED 

(total, 5 S) 

DIED 

(TOTAL, SS) 

Cl CUM 
CONTENTS 

INUI'ITF 

CECUM 

CONTENTS 

F\UDm 

Escli coll 

47 

42 

33 

34 

Enterococci 

50 

30 

33 

21 

B -vrelclm 

40 

37 

31 

25 

Str viTidans 

44 

37 

31 

23 

B proteufl 

10 

12 

1 

16 

Beta hemolytic streptococcus 

1 

23 

1 

8 

Nonhemolyhc streptococcus 

19 

12 

10 

8 

Bacteroides 

10 

12 

0 

3 

Staph albus 

2 

12 

1 

7 

Umdentified gramnegatue bacilli 

0 

2 

0 

4 

Bacillus A 

1 

5 

1 

3 

Lactobacillus acidophilus 

7 

1 

3 

1 

Biphtheroids 

0 

9 

7 

5 

B alcaligenes 

4 

3 

1 

0 

Anaerobic streptococcus 

> 

> 

1 

1 

1 

Umdentifled anaerobic gram positive bacilli 

7 

11 

1 

5 

B subtilis 

4 

0 

2 

1 

B mucosus cappulatus 

2 

3 

1 

0 

Hemolytic Staph aureus 

2 

3 

0 

0 

Staph, citreus 

1 

0 

0 

1 

Cl aeptiqne 

1 

0 

0 

1 

B pyocyaneus 

0 

1 

0 

1 

B chauvoei 

0 

1 

0 

0 


The biochemical and bacteriologic observations which have so far been re- 
viewed have failed to bring out chai acteristic differences between surviving and 
dymg animals Howevei, certain consistent changes in some of the physical 
characteristics of blood weie noted whicb seemed constantly to correlate with 
the stage of the disease An effort has been made in Table III to show this 
correlation, with data from six representative animals 

Red blood counts, white blood counts, and hemoglobin showed no differences 
of significance in the dogs surviiong and dying, although they followed a 
typical course, the white blood count rising eaily and fallmg slowly, if 
the animal survived The red blood count and hemoglobm, aftei an occa- 
sional sbght rise at the twelve-hour period, letumed to normal foi twelve to 
twenty-four hours and subsequently fell sometimes to strikingly low levels, of 
the animal survived This fall in red blood count was frequently associated 
with serum jaundice, which m one case was elimcally evidenced by jaundiced 
sclerae 
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111 addition, dm mg Stage IV, llie Ciisis ol Peiitonitis, liemolysis was fre- 
quentl} ol)SCl^cd, and inanj of the aiiiinals sho'wed a piogicssive cmwe of 
liemohsis, the blood taken c\en t^\ohe bonis sbo)\nig inci easing hemolysis \ip 
to the tune of the ciisis and then deei casing liemohsis and seiiim laundice 

The thiitj -minute eijthiocjtc sedimentation latc became markedly le- 
duced duiiiig the postopciatnc ciisis It iiici cased duimg Stage III, de- 
creased agam (fiequeiith to 7Cio) dmiiig Stage IV, and nhen lecoveiy oc- 
cvuTed, the late would iinaiiabh be leii lapid, ficquently leachmg 50 to 70 
mill in thirty minutes 

Vaiiations upivaid and downwaid in the whole blood specific giavity and 
the hematocrit tended to follow the same geiieial pattern A deciease of the 
tlnrty-mmiite eiidlnocitc sedimentation latc was accompanied by an increase 
of tlie whole blood specific giaviti and of the hematocrit, and an increase in 
the thirty-minute eivtliioeyic sedimentation late was accompanied hj' a fall in 
whole blood specific giaiity and hcmatociit 

These changes were most marked in the shift from Stage IV to Stage V, 
Recoverj'^ From the Crisis of Peiitonitis Tims, w’lthm a period of twelve 
hours the sedimentation latc might change fiom 0 to 40 mm oi moie, and the 
whole blood specific graiitv might simultaneously fall fiom 1 060 to 1050 or 
less, this change being unassociated with a compaiable drop in red cell count 
or hemoglobin Kecoieij Prom the Ciisis of Peiitonitis was marked by a fair-l 
ly piecipitate drop in whole blood specific giavity and heniatociit and a eon-' 
current increase in the sedimentation late Anmials wdiicli displayed these 
changes following a period of critical illness could he said to have passed the 
danger period 

Smee hemolysis had been noted duiing the ciisis of peritonitis, red blood 
cell fragihty tests weie made e\ei 3 twelve houis during the couise of the dis- 
ease on a group of seven animals Changes m fragibty appeared concurrently 
"With the pieviously described changes in specific giavity, hematocrit, and eryth- 
locyte sedimentation rate, the fi agility incieasuig during the postoperative 
cnsis and the crisis of peiitonitis, and decreasing durmg both recovery periods 
Finally, it was obseiwed that the blood taken durmg the crisis of peri- 
tomtis did not clot readily, and when it did clot, it was m the nature of a soft 
thrombus, and clot retraction did not occur A pielimmary senes of whole 
blood prothrombm tune determinations were done at the twenty-four, forty- 
eight, and seventy- two hour postoperative periods It appeared that animals 
"hose prothrombm times were consistently normal survived, whereas animals 
whose prothrombm times were prolonged as much as two or three seconds at 
the twenty-four and forty-eight hour periods tended to die An occasional 
animal m the latter category survived, hut remained m poor condition until 
the prothrombm time had returned to normal 

There appeared to be a relationship between prolongation of prothrombm 
time and the severity of respiratory distiess Therefore, x-ray exammations 
of the lungs were performed on a few sick animals Roentgenograms were 
taken daily for four days, commencmg preoperatively The results mdicated a 
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definite association between the onset of pulmonary disease and tlie de^elopmeut 
of prolongation in piotliiombin time Figs 2 and 3 sliow sets of loentgeno- 
grams on two repi esentative animals The fiist had a noimal piothrombm 
time at the twenty-f oui , foitv-eight, and seventy-two hour periods, and x-ray 
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Mews taken at the same penod showed little abnoimalitv The second animal, 
however, showed a piothiombni time of 30/7 at tveutj-foui houi’S and of 12/7 
at forty-eight horn’s, this animal died at about seienU hours and the last x-iay 



Pie 3 (Doe 148) — RoenteenoCTams of ^P^ln e <11 pe middle lobe 

(1) Preoperative (£) twenty-four hours ^?'^^tolpctasls seen In previous vle^ 

(3) forty-eight hours postoperative, note note complete atelectasis of 

tjt) seventy- two hours postoperative (two mroughout the coufse. 

rleht louer lobe This animal had prolonged prothrombin time uiroubnu 
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Mew was taken two kouis post mortem The t^^cnty-fonl lioui roentgenogram 
showed a type of consolidation consistent with atelectasis, an impression sup- 
ported by its complete disappearance at foity-eight hours The post-mortem 
roentgenogram, before autopsy, showed collapse of the lung and bilateral 
pneumothorax Autopsy revealed an early pneumonia in the left upper lobe 
with bilateral hydropneumothorax, the fluid bemg frankly bloody in character 
and showing intestmal organisms on culture 

Because of the apparent significance of the prothrombin time, such esti- 
mations were done every twelve hours on all of the animah? subsequently 
studied (Table IV) The changes in prothrombin tune correlated with other 
changes m physical properties of the blood, in that the prothrombin time was 
consistently prolonged in Stage IV, and returned to normal in Stage V if the 
animal survived In general, as had been noted when prothrombm times were 
done only every twenty-four hours, if the prothrombm time returned to normal 
m Stage III, the animal tended to survive If the prothrombin time did not 
return to normal m Stage III, the animals either died or survived only after 
severe illness The prognostic significance of the prothrombm tune readmg 
at Stage III is shown m Table V It should be noted that ammals at this stage 
gave little outward appearance of bemg acutely ill, the severe reaction to peri- 
toneal infection havmg not yet commenced 

In view of the possibility that prolonged prothrombm tune might be due 
to mcrease m circulatmg heparm, protamme titrations were done on several 
specimens from each stage, using the techmque described by Tagnon 


BvrrESSED as 


Tabub rv tVHOLE Bw)od I^otheombin Times* 

Protitrombin time or experiment ammal 


Pfotiitombix time or covttol (xofmal) ammae 


BOG 



STACF OF I>JSR,\SF 



\o 

I 

If 

III 

I\ 


99 

7/7 


7/7 


7/7 

92- 

7/7 


7/7 


7/7 

119 

7/7 


13/7 

10/7 

Died 

116 

7/7 


16/7 

Died 


121 

7/7 


10/7 

10/7 

Died 

141 

7/7 


7/7 

7/7 

7/7 

137 

7/7 

14/7 

m 

10/7 

7/7 

13S 

7/7 


7/7 

7/7 

7/7 

144 

•7/7 


12/7 

Died 


145 

7/7 


9/ 

14/7 

7/7f 

147 

7/7 

9/7 

7/7 

15/7 

7/7 

14S 

7/7 

10/7 

9/7 

12/7 

Died 

149 

7/7 

7/7 

7/7 

13/7 

7/7 

156 

7/7 

7/7 

7/7 

10/7 

7/7 

152 

7/7 

8/7 

S/7 

Died 


154 

7/7 

7/7 


9/7 

7/7 

156 

7/7 

11/7 

14A0 

15/7 

8/7t 

15S 

7/7 

9/7 

12/7 

13/7 

Died 

160 

10 AO 

17/7 

24/7 

38/7 

Died 

162 

S/8 

ll/s 

9/7 

12/7 

Died 

164 

5/5 


9/5 

10/5 

Died 

166 

7/7 

9/7 

8/S 

S/0 

7/7 


•Parallel letermlnations ol pla'^ma prothrombin time (Quick) 
figures ha% e be i omitted 

tSunl\ed iter extremely stonrij course. 


were so similar that these 
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Table Prognostic Significance of Protiikombin Time Before Crisis of Peritonitis 


AT STAGE in 

1 IlTD 1 

1 DIED 1 

1 PER CENT 

1 MORTALTT\ 

Nomnl protlirombm timo 

9 

1 

10 0 

Prolonged prothrombin time 

O 

10 

83 A 

Total 

11 

11 

50 0 


In no case was the piotluombm tune letiuued to noinial bj addition of 
protamine, so it seemed nnhkel^ that bcpaiin i\as lesponsible A sample 
titration is shown in Table VI 


Tabif at I’noTWiiM Titi^\tio\ (Doo 195) 


protamine concfntrations prothrombin time 

(per cent) (seconds) 


0 02 

30 

0 018 

28 


24 

0 014 

19 

0 012 

19 


19 

0 008 

19 

0 004 

19 

0 002 

19 

0 001 

19 

Control 

12 


The prolongation in piotluombm tune appeals to be related to the failure 
of the clottmg uiecbanism in the blood of animals dying of peritonitis, and to 
the occurrence of bemonbagic changes in the peritoneum, hver, and lungs of 
many of these animals One obvious explanation of the disturbed clotting 
mechanism is tlie development of severe injury to the liver paienchyma from 
anoxia or bacteiial toxins There seems little doubt but that therapeutic 
measures capable of giving suppoit to livei function would favor survival if 
initiated before seveie hepatic injury occurs However, before pursmng this 
approach to the treatment of peritomtis, it was decided to undertake further m- 
vestigation of the blood, in older to determine whether all of the morbid hema- 
tologic findmgs described might be traced to a common mechanism Subsequent 
studies, which suggest that this mechamsm may be a disturbance m the equdib- 
iium between cii dilating proteolytic and antiproteolytic factors, wdl be le- 
ported in a later paper 

DISCUSSION 

Peritonitis resultmg from induced gangrene of the dog's appendix is an 
extremely complex disorder, mvolvmg marked disturbances m hemodynamics, 
signifieant shifts in water, protein, and electrolyte balance, and functional dis- 
birbances of the gasti ointestinal tract, the liver, kidney, lungs, and possibly the 
spleen, adrenals, and hematopoietic sj’'stem Any attempt at a determmation 
of what may be the underlying pattern of the morbid sequences is likely to be 
thwarted by the same obstacles which beset the student of “surgical shock in 
oily of its forms where differentiation between cause and effect is necessarily 
^cult In the study here reported, advantage has been taken of the fact 
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that about one-half of randomly selected dogs will die when subjected to a uni- 
form experimental procedure and given minimal supportive treatment with 
water, sodium chloride, and glucose, while the remamder will suiwive follow- 
ing a stormy illness Our search has been directed not so much toward char- 
acterization of the disease process as a whole as toward detection of what 
specific differences might exist lietween the reaction to the disease in survivmg 
n-mmnls ^ as contrasted with anmials which died It is apparent that purely 
accidental factors beyond experimental control, such as time of perforation of 
the necrotic appendix, and the effectiveness of omental isolation of the lesion, 
may play a decisive role in the outcome, although the pathologic findings do not 
lend support to this mterpretation Of more plausible significance is the role 
of unknown variables m the previous history and condition of tlie animals, 
i^anables which must always be anticipated among a heterogeneous group of 
stray dogs However, it is to no small extent the I’anable factors in just this 
poorly defined realm which determine the mortality of peritonitis in man, given 
similar conditions of surgical management Diffeiences in baetenal flora may 
be of some significance, but as in these dogs, the flora of dying and of sumnng 
patients are not qualitatively dissimilar Fortunately, from tlie staiidpomt 
of the mvestigator, the disease in dogs builds up to a faiily clear-cut cnsis, and 
upon the reaction to this crisis depends the outcome of the disease Of all the 
factors which we have measured, those which hai e most clearlj' displayed their 
lability or reversibihtv during the crisis of the disease are the whole blood 
specific gravity, the hematocrit, the erjdhrocjde sedimentation rate, and the 
blood-clottmg reactions 

Of the greatest specificity has seemed to be the time required for clotting 
of blood or plasma upon the addition of thiomboplastin, the piothiombin time 
Animals which best maiutamed the noimahtj’' of this leaction throughout the 
postoperative peiiod were those which tended to survive the crisis of the dis- 
ease, and those which did not, died 

Therefore, in moving toward a better understanding of the nature of re- 
sistance to peritonitis, it would seem desirable to apply to this disease a thor- 
ough expermiental mvestigation of fibrinogen, prothiombin, and calcium, and 
the enzymes and antienzjunes, which, taken together, determme the rate, quality, 
and magnitude of the blood-clottmg mechanism 

SUJIIUART AND CO^CLUSIONS 

1 The gross and micioscopic autopsy findings in nmeti-one ammals with 
induced peiitomtis indicate that peritonitis is a S3''stemic disease 

2 The trend toward death or suiwival in the indiiidual animal cannot be 
correlated with quantitative changes m nonprotein nitrogen, plasma electro- 
lytes, or total plasma proteins 

3 Systematic study of certam physical properties of blood, notably the 
hematocrit, erythiocyte sedimentation rate, whole blood specific gravity, and 
red blood cell fragility, indicates that the disease may he separated roughly 
mto four stages, and that these pioperties tend to shift simultaneously in the 
movement of the disease from one stage to another 
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4 Glinngcs m piothioiubin iime not oiih' leflect the vaiioiis stages of the 
tlisense, but also seem 1o be of piognoslic value even beCoie the onset of the 
disease crisis 

5 Uiidei’staudiiig of the inoibid piocesscs in peiitoiutis will be advanced 
if tbe basis foi abnoiiualities in tbe blood clotting lueebnmsm in dying annuals 
can be discerned 

Tlio authors wish to ncknowlcnlpo the \ftlimhle technical assistance of JIIss Bettj Lewit 
Miss Charlotte W clch and Mr I^ovils Caplcllo 
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NEOPLASTIC BILIARY OBSTRUCTION 


An Improved Type of Radical Pancrfaticoduodenectomy for 
Amptjllary and Pancreatic Cancers 

Clarence Dennis, M D , and Richard L Varco, M D , [Minneapolis, Minn 

(From the Department of Surgery, University of Minnesota) 

N eoplastic biliaiy obstruction was geneially a hopeless ailment until 
the uitioduction of a successful radical opeiation by "Whipple and his 
associates^ m 1935 "When those workers showed that the pancreatic duct 
could be occluded without fatal results in lesections of the ampulla of "Vater, 
Intel est \\as at once aioused in an attack not only on caicinoma of the 
ampulla but on cancer of the head of the pancreas as well The impulse of 
this discoveiy nas perhaps fortuitous in that later experimental work has 
shown the adnsabditA' of i eanastomosis of the panel ea tic duets to the intestine ^ 
Diagnosis — This presentation is not primarily concerned with diagnostic 
considerations About one-third of those eases summarized in this report have 
histones not of classical painless progressive jaundice, but of jaundice pre- 
ceded or accompanied by bouts of “biliary pam ” The diagnostic studies of 
WatsoiP and his associates have offered an almost perfect record in this group 
of cases 

The Development of Radical Panel eatic Duodenectomy — ^Prior to 1941, 
"Whipple’s original plan of pei forming pancreaticoduodenectomy in two stages 
was generally folloived The fiist was primanly for creation of a new passage 
by which bde could enter the mtestme and thus control the abnormal bleeding 
tendency associated with bdiary obstruction Usually a gastrojejunostomy 
was done at this first sitting also to facilitate both preoperative feeding and 
the performance of the resection of the tumor at a second stage some weeks 
later 

"With the introduction of vitamin K, it became possible to control this 
bleeding tendency ivithout rebef of the bibary obstruction, and, in 1941, 
Whipple* and Trimble and associates® independently reported a one-stage 
operation for the removal of cancers of the head of the pancreas or ampulla 
of Water Aside from the lessened nsk of one operation as opposed to tivo, 
freedom from the adhesions of a prior stage made complete block resection of 
these lesions more freqnently possible 

Although "Whipple and Bauman® have shoivn that patients usually have good 
fat digestion after exclusion of pancreatic juice from the intestine, some of then 
patients suffered steatorrhea DiagstedU noted m animals that a much better 
nutritive state exists after partial pancreatic resection when a lemnant of the 
pancreas with a duct is left on the duodenum, and suggested implantation of the 
pancreatic duct mto the stomach or mtestme as a part of the "Whipple pro- 

Supported by a Research Grant from the Graduate School of the TJnl\ersIty of Minnesota 
Presented at the annual meeting of the Society of TJnlverslty Surgeons, New York N T 
Feb 7-9 1940 
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ccdiue Uunr nticmplcd to nnasloniose tlic pnncicns into the cut end of the 
semed leiunum in 394], and a innefi of plans for achicinig this result have 
been desciihed Iia olhci voihcis dunng the past four ycnis 

In line -willi these findings the now geiieiallv accepted repaiis aftei lad- 
ical leseclioii of cancel of Ihe head of Ihe pancieas include not only lecon- 
struction of a liibai v-nitcstiiial fistula and a gastroenterostomy, but also a 
pniicreaticoentci ostomy The exact types of pioceduie employed by various 
authors are of consideralilc interest, and the most impoitant ones voll be briefly 
sketched later 

Considerations in the JtadicaJ ’Resection — 

Bilmrij anastomosis Upon icmcw of the peitinent liteiatuie, seveial con- 
siderations become appaienl Aiuth icgnrd to the perfoimance of a satisfactory 
operation The first of these is the pieiention of ascending cholangitis fol- 
loiving anastomosis between the biliaiy and intestinal tracts, a compbcation 
of coiisideiablo frequency in the best of hands Trautmann, Robbins, and 
Stewait® showed in expciimcntal studies in dogs that simple side-to-side anas- 
tomosis of bowel to gall bladdci unifoinil} is followed by passage of intestinal 
content into the biliary tiact Cole and Reynolds® lepoited the development 
of suppurative cholangitis in two patients yuth radical pancreaticoduodenec- 
tomy in whom the bilian anastomosis uas made distal to the gastnc anastomosis 
In both, “the chills and fcici stopped abiuptly w'hen we intcrnipted the loop 
of jejunum which had alloyed leflux of food into the intiahepatic ducts ” 
We have adopted the plan heie of placing the gastiic anastomosis well below 
the bibary one 

Wangensteen^® made a lather exhaustive study into the bteiatiire in con- 
nection yath the leportmg of a case of ascending cholangitis aftei cholecyst- 
jejunostomy, his re^^ew of aU studies on the subject up to 1928 indicates that 
the avoidance of stenosis at the site of anastomosis is at least as important 
as the pievention of reflux from the intestine into the bibary tract 

Pancreatic aiuistomosis Another consideration of some impoitance in the 
radical resection of the duodenum and the head of the pancieas is that of 
the handbng of the pancreatic duct In AVhipple’s first cases and in those 
of most other authors until 1942, includmg that pieviously reported fiom the 
Umversity of Minnesota, the pancreatic duct was simply ligated and the cut 
end of the gland carefully closed with fine silk The end result of this was 
usually degeneiation of the acmar portion of the remainmg pancreas* ® “ 
The experimental work of Whipple and Bauman*’ ® mdicated that most of these 
patients suffered no serious interference with fat metabolism, this was perhaps 
due to the leaving of portions of the duodenum containing small accessory pan- 
creatic ducts In the ease reported from here** and equivocally in some of 
those of Brunschwig,*® instances of steatorrhea were observed, with impaired 
nutrition Dragstedt* has shown that complete blockage of the pancreatic 
juice from the intestme of the dog results not only in degeneration of the 
acini, but mterferes with the internal secretion, bpocaic, in one-half the ani- 
“lals, leadmg to the formation of fatty changes m the bvers of these subjects 
These findings have led most suigeons to attempt to leanastomose the pan- 
creatic and intestinal lumina in the i adical operations 
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Simplicity of ptocedure A fui'lhei considei ation is tlie development of the 
simplest procedure possible, one vntli a minimum of anastomoses, etc , a factor 
demanded by the usual pool condition of these patients 

Pieopeiativc pieparation The pieoperative preparation of the poor-risk 
patients must follow the lines tliat have ahead}" been stiessed in publications 
fiom the depaitment 

Repi esentative Pi ocedui es — 

Cancel of the head of the pancieas oi of the ampulla with extension into 
the duodenum, common duct, or pancieas The original operation of Whipple, 
Parsons, and Mullens^ was done in two stages, the fiist of which was composed 
of choleeystogastrostomy and gastroentei ostomy, and the second of which was 
lesection of the head of the pancreas and mncli of the duodenum, with ni- 
\eision of all cut ends (see Fig 1) 

A second type is '\Yhipple’s proeeduie of 1938,^“ in which a wider resec- 
tion and a Eoux Y-plasty peimitted him to use the cut end of tlie jejunum to 
make an end-to-end anastomosis to the gall bladdei 

Hunt^ (1941) fii-st attempted to anastomose the pancreas to the jejunum 
in this type of case An end-to-end panel eaticojejunostomy ivas made, and 
the common bile duct was implanted mto the side of the bowel The patient 
suffeied fiom pancreatic fistulas Implantation of the common bile duct in- 
stead of the gall bladder was adopted by Hunt and otheis because it had been 
found that the closed end of the duct was pi one to blow out, no mattei how 
carefully closed 

The opeiation of Trimble, Paisons, and Sheimaii® (1941) intioduced the 
use of the cut end of the stomach dnectly foi the gastiojejunostomy, rather 
than the moie clumsy closuie of the end of the stomach and side-to-side gas- 
troenterostomy, as previously 

The operation of Dennis’^ (1942) stiessed for the fiist time the use of a 
long jejunal loop (40 cm) between the end-to end biliary anastomosis and 
the gastiojejunostomy as a means of pi eventing leflux of mtestmal content 
into the bihary tract Gastiomtestmal studies on these patients failed at any 
time to show reflux foi more than a fraction of the distance from the stomach 
to the gall bladder Likelihood of ascending cholangitis was furthei reduced 
by use of the end-to-end cholecj^stojejunostomy, adopted because it was thought 
to minimize the likelihood of stenosis This operation was designed to be as 
simple as possible, whereas all previous operations had involved a mmimum 
of foul suture Imes, and several as many as six, tins lequired but three Tiouble 
was encoimtered with blowout of the common duct closure, a factoi which has 
led us to employ the common duct directly for anastomosis to the jejunum 

Whipple’s operation of 1943’" incoiiioi ates this geneial plan of simpbflca- 
tion, but includes a panel eatic anastomosis Because of the short loop be- 
tween the common bile duct anastomosis and the gastric anastomosis, it seems 
to us that it fails adequately to insuie against reflux from the stomach into 
the biliary tract 
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Niuneious olhci pioccduics lunc been imblisbed, but seem not to be 
ciucml in the dc^elopmcnt of the idenl opeiation An excellent summaiy of 
them IS gn cn by Oi i 

The Umversity of il/niiicso/n opciuiwn The opeiation ■which we have now 
giadnalh developed as slandnid at this clinic has icsulted fiom oni own e\- 


Whipple etal 1935 Whipple 1938 



Hunt 



Whipple 1943 



Dennis and 



Vanco 



penences as much as fiom perusal of ideas expressed in the literature A rad 
ical resection is performed, with removal of the distal third of the stomach, all 
the duodenum, the first 15 cm of jejunum, about two-thirds of the common 
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bile duct, and the head, uncinate process, and neck of the pancreas in one block 
of tissue The cut end of the remaining jejunum is temporarily closed and 
brought through the right side of the transverse mesocolon The gall bladder 
IS removed, and the cut end of either the common hepatic duct or the common 
bile duet is used foi end-to-end anastomosis to the jejunum In performing 
this anastomosis we employ fine silk as the suture material As the jejimum 
passes the cut end of the panel eas, an anastomosis of the pancreatic duct to 
this viscus IS made At a pouit 40 cm dovm the jejunum, a retrocolic Polya 
gastiojejunostomy is peiformed Penrose drains are placed adjacent to the 
pancreatic and biliary anastomoses, and the abdomen is closed 

Anastomosis of the pancreas has been attempted by various maneuvers in 
the past Coffey^® attempted it by lather complicated plastic procedures on the 
bowel prior to implantation of the entire head, or tail, or the oigan He found 
the difficnlty to be that tissue jiuces activate the proteolytic enzymes of the 
pancreatic juice, with resultant digestion of the vnlnerable suture line Poth” 
devised a silvei button over which anastomosis could be made Varco’s method 
consisted in mseition of a cathetei into the panel eatie duct, ligating it se- 
em ely, and inserting it through a small stab wound into the intestine for 8 
or 10 cm The anterior and posterioi capsules of the pancreas are then 
sutuied accuiately to the seiosa of the mtestme about 1 cm from the catheter 
entrance into the bowel Such a scheme assures healmg by delivering the pro- 
teolytic jmce mto the intestine at a distance fiom the healing sutme line 

The Cancer Institute at the University of Minnesota has recently acquired 
a contact therapy machine by means of which areas not susceptible to surgical 
excision may be rapidly irradiated thiough the open wound Five thousand 
roentgens (air) with a penetration of less than 1 cm can be applied in 100 
seconds This has been employed m one ease in this senes and mil piobably 
be given further trial 

This final radical opeiation has been employed in six cases 

CASE REPORTS 

Case 1 —A S , a 73 year old Tvoman, entered the Minneapolis General Hospital with 
a history of progressive painless jaundice and cardiac failure, which proved to be on an 
arteriosclerotic basis Watson tests showed carcinomatous bihary obstruction Following 
digitabzation and cholecystostomy her condition very slowly unproved on our usual pre 
operative regimen On Feb 18, 1945, exploration was done A well localized lesion in 
the head of the pancreas was removed by the radical procedure described, but the gall 
bladder was left despite the presence of stones because it had been necessary repeatedlj 
to await return of the pulse and blood pressure to normal levels, and gross transfusion 
had been feared because of the cardiac status The postoperative course was surprisingly 
smooth, although she was slow to gam weight 

She returned to the Minneapolis General Hospital late m September with right upper 
quadrant pain m attacks Passage of a gallstone into the common bile duct with impac 
tion at the anastomosis was diagnosed and verified at operation, Oct 10, 1945 The ab 
domen was free of evidence of tumor The gall bladder was removed and the stone pushed 
into the jejunum The postoperative course was marred by some purulent dramage around 
a wick left in the operative site, but the incision healed nicelj, and the patient remains 
well, afebrile, and free of jaundice 
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Cvsf 2 — T Af , n 7-1 \('nrol(l innn, cimio (o llic Liiucrbitj of Afinnesota Hospitals on 
April JO-15, ttilli iniiiKlico of siv iiioiillis' durnlion, associated at tlio onset until pain 
He Iind lind three proi ions operations on (lie liilinn tract, tlio Inst in 1040 Wntson tests 
four nionllis earlier had indicated heiialitis, but on this admission o\trnliopntio obstruction 
Tvns indicated E"^plorntioii on April 17, 10-15, repealed a cancer of the common bile duct 
miohing the duodenum Kndicnl resection nns done Tlio patient died suddenly, in forty 
eight hours, of pulmonary embolism, proied at nutopsj (Hotc This had boon feared bo 
cause of ctfreme prcopemtno leflmrpi On another occasion the rena cava will bo ligated ) 

C\SE 3 — J S, a GO rear old man, came to the Unuorsit\ of Minnesota Hospitals 
Aug 29, 1945, mtli a tuo month liistori of painless jaundice Studios indicated carci 
nomatous obslniction, and radical resection was done Sept 13, 1945 The postoperative 
course irns complicated bi n bilinn fistula uliicli closed in n forr dnis He rvent home, 
feeling ivell, Oct C, 1045 

Case 4 — ^Af .T, a CGionrold iiomnn, came to the Unncrsit\ of Afinnosota Hospitals 
Oct 10, 1045, mtli a four month histon of painless jaundice Watson tests indicated a 
cancerous obstruction and at opcmtion Oct 19, 1045, a radical resection was done for 
carcinoma, nppnrontlj of the nitrnmuial common duct Drainage uns omittod The post 
operntne course has boon uneientful to date (three and one half months) 

Case 5 — Af 0, a 57 year old uonian, came to the TJnnersitj of Afinnosota Hospitals 
Ko\ 10, 1045, with a Riv month histon of throe bouts of jaundice and right upper quadrant 
pain and complete remission of nil simpfoms and jaundice between these episodes Liver 
function studies were within normal i allies, a cholecistogriim indicated n nonfunctioning 
gall bladder At the time of cvplomton surgen on Tan 24, 1946, a neoplastic process 
of the nmpullarj area was encountered, and a radical resection performed Catheter dram 
ago of the cholodochojojunostonij nnnstomosis nns carried out un the cjstic duct The 
postoperatno course has been satisfncforj to date (Feb 1, 1940) 

Case 6 — H A , a 74 jear old man, came to tho University of Minnesota Hospitals on 
Deo 2, 1945, mth n ll\o week storj of u eight loss and increasing painless jaundice The 
hver function tests wore diagnostic of neoplastic biliary obstruction On Dec 14, 1945, 
a radical resection for carcinoma of the ampulHry area and head of the pancreas was 
earned out Catheter drainage of tho cholodochojejunostomy anastomosis via the cystic 
duct was employed Tho postoperative course was uneventful 

The difficulties irdieieut iii such ladical pioceduies are many, but the ones 
'I'hich have botlieied most are 

1 Exposuie "We have come to use a long tiansveise incision plus a ver- 
tical upward extension from the center (Bnuischwig incision) This is ade- 
quate and mmimizes the need foi reti action All have healed piimarily 

2 Establishment of opei ability After exposure of the lesion, it is often 
luipossible to determine whether it involves the wall of the portal vein or the 
superioi mesenteiie vein until the operatoi has been committed to resection 
by division of the pancreas or the stomach Involvement of other vessels, as 
the hepatic arteiy or spleme vein, occurs only a Little less fiequently, but is 
less difficult to determine 

3 Dissection of the poital Acin and supeiior mesenteric vem from the 
pancreas These vessels aie fiiahle and are joined to the pancreas, which 
partially surrounds them, by numerous fine tiibutaries which bleed profusely 
^ tom Adoption of the coagulating current to control these vessels has 
facilitated this dissection enormously Dissection is also rendered difficult by 
tbe frequency of neoplastic or inflammatoiy adhesion to the walls of these veins 
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4 Vaseulai anomalies These aie appaiently fiequent We have done one 
procedure in which the celiac axis vas absent and the hepatic artery arose from 
the superior mesenteric aiter}’^ and tiaAmi-sed the head of the pancreas, in an- 
other the portal vein crossed entirely in front of the neck of the panel eas 

Other phases of the opeiation aie straightforward, hut time consuming 

Carcinoma of the Ampulla of Yater — ^In 1899 Halsted reported a ease of 
successful excision of a carcinoma of the ampulla of Vatei by a transdiiodenal 
approach, iitilizmg local excision of the lesion and reimplantation of the ducts 
into the resulting defect in the mucosa of the posterior duodenal wall To 
date, this procedure has not been superceded The single difficulty hes in 
fadnre to remove a wide block of tissue surrounding the lesion A further 
practical difficulty sometimes has arisen here, namely, that more than the 
mucosa of the posterior duodenal wall may have to be removed, leaving a 
defect which is difficult to close 

Palltahve Pi ocedures — Our experience has confiimed the impression that 
life can be prolonged and made more comfortable m the patients with frankly 
inoperable lesions FoUoivnig consistent failure in our hands of the stoma to 
remain patent after anastomosis of the gall bladder to the stomach or duo- 
denum, we have come to employ inutmely an end-to-end choleeystojejiinostomv, 
or an end-to-end choledoch ojejunostomy with a modified Eoux T-plasty of 
the intestine None of these has closed or leaked, and there has been no ease 
of cholangitis 

Several of these patients have already developed duodenal obstruction at 
the time of the palliative operation, and some of them have developed obstruc- 
tion after successful cholecystenterostomy AVe are therefore incbned to favor 
gastrojejunostomy in addition to the biliary anastomosis as a part of the 
palbative procedure 

Through the use of these combined procedures i ather than the more com- 
monly employed simpler procedures, ive feel that longer and better palliation 
has been obtamed, and the operative risk seems to be no higher than for ex- 
ploration alone 

SUM JI ARY OP CASES 

In the period from Jan 1, 1937, to Feb 1, 1946, we have been able to find 
forty-six patients with biliary ti act obstruction due to cancer who have passed 
through the mam opeiatuig loom at the Umversity of Minnesota Hospitals 
and the Minneapolis General Hospital Several other patients who arrived in 
tei-minal condition, or were not subjected to surgery for other reasons, are 
not included The mortality rate of exploration m the twenty-three lesions 
found to be nonresectable has been higher than one might have expected 
One-third of the rune patients having exploration alone faded to survive sur- 
gery Twenty-one per cent of the fourteen given some sort of palliative pro- 
cedure also died 

Those patients subjected to local excision of caremomas of the common 
hile ducts or ampulla of Vater constitute the most gratifying group There 
were nme altogether, with only one surgical death, the patient dying of hepato- 
renal syndrome 



ni\M'' \\» \\IUO NroPh\<-TIC dii.ukv oustkuction 


79 


Among llic fouitccn jmliciils sulncotecl io iiuhcnl pancienticoduodeiicctoniy 
tlicic yeio foui deaths One man, who had had an extensive caicmoraa of the 
common bile duct lemo^ed, died of pulnionaiv enibolus tw’o days latei He 
had been \en lothaigic foi mam da\s befoie suigen, and embolus had been 
feared AVe feel now that the \enn cn\a should hn\e been ligated at the time 
of resection In anothei patient the hepatic aitciy aiosc fiom the supeiioi 
meseiiteiic artery and tia\oiscd the head of the pancicas It was leanas- 
tomosed loo slowh to peimit sui\nal In still anothei, the supeiioi mesen- 
teric aitciv was adheient to the mass and was accidentally cut In the foiuth 
patient the poital ^cln was found to be heaMlv imohed aftei w'e had been 
committed to icscction A segment was excised and the ends weie resutuied , 
the anastomosis loinained patent, but the patient died of hcpatoicnal sMidiomc 

One of the giatifiing aspects of the ladical lesection and the local ex- 
cision of the common duct m which the Allcir" proceduie was used has been 
the complete absence of cholangitis Data on opciatne moitality are pie- 
sented in Table I 

The late sunual data of those patients undcigoing local excisions of le- 
sions of the ampulla aic giatifiing, the aiciagc being tw'cnty-twm months, 
wnth foui of the tl^c patients still alnc The outlook m the common duct 
obstnictions pioied to be less satisfactori, the mean sumval being eight 
months In the ladical icscctions foi wdiateicr cause, the opeiative moitality 
wms high enough to affect the mean suivnal latc considerably, the figure was 
three and one-half months (five months if the figuies aie denved fiom sur- 
vivors of sui gei V alone) (see Table II) 

Late suivival in the gioup explored only oi gnen palliative pioceduies 
has been partially studied, oui follow-up data being incomplete As will be 
seen in Table HI, the mean suiimal in the patients with simple exploiation 
foi which wm haie infoimation wms only one month In those given some 
paUiation, it w as but little better, thi ce months 


Table I Immediate Besuits of Sufoical Procedures for Neoplastic 
Biiiara Obstruction 



PROCEDURES AND SITES 

OF lESlONS 

number ot 
patients 

SURGICAL 

DEATHS 


Exploration only 




Pancreas 

0 

21 


Gall bladder and common duct 

1 

1 


Uncertain origin 

2 

0 


Palbatae procedures 

14 

3 


Local resections 




Common bile duct 

4= 

13 


Ampulla of Vater 

5 

0 


Badical pancreahcoduodenectomj 




Common bile dnet 

3 

1 * 


Ampulla of Vater 

3 

15 



Head of pancreas 

8« 




Total 

40 

11 


died on induction of anesthesia alone 
^ ^ Paine one O H Wangensteen 
40 (^led of hepatorenal sjTidrome 

^^uimonary embolus two dajs postoperati\ o 
^gupenor mesenteric artery cut accfdentan\ 

com® ^ascular anomalj one case of ’iJ)^ogIa’attempSd ^anastomosI8*^func- 

“«nea®rd“’^■S^1L'd^®^t"e'm (prot^^ “mWpaTlent died of hepatorenal syndrome 
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Table H. Follow dp Data on Patients With Neoplastic Biliaba Obstruction 


TYPE OF PROCEDURE 

NUMBER SURVIVINQ 
SURGERY 

SURVIVAL AND 

STATUS 

Local excisions 

Common duct 

3 

Living and veil 4% mo 
Dead 1 yr 

Dead 15 mo 

Ampulla 

5 

Living and well 3C mo 
Living and well 27 mo 
Living and veil 9 mo 
Living 23 mo 

Dead 10 mo 

Radical excisions 

Common duct 

1 

Laving and well 3Vj nio 

Ampulla 

3 

> 

Living and uell 2 mo 
Living and uell 1 mo 
Dead 8 mo 

Pancreas 

C 

Living and uell 12 mo 
Living 6 mo 

Dead 6 mo 

Dead 5 mo 

Dead 3% mo 

Dead 3 mo 


Table HI Follow dp Data on Patients With Neoplastio 
Biliary Obstruction, Survival Times 


PROCEDURE 

NUMBER OP 
PATIENTS 

MAi-IMUM 

SURVIVAL 

MEAN 

BURVIVAL 

Exploration only 

Palliation 

Resections (local) 

4 

3 mo 

1 mo 

12 

11 mo 

3 mo 

Ampulla 

51 

36 mo 

22 mo 

Common duct 

4s 

15 mo 

8 mo 

Radical pancreaticoduodenec 
tomies 

143 

12 mo * 

3% mo 


'Four living 
'One living and well 
•Five living 
HJvlng 

Note Figures Include patients who were surgical casualties 


CONCLUSIONS 

1 Our experience with forty-six patients with neoplastic biliary obsti no- 
tion has been presented Fourteen of these had radical pancreaticoduoden- 
ectomy, and nine had local excisions of the ampidla or common bde duct 

2 A procedure has been presented which we have evolved for the radical 
resections For several reasons we consider it superior to any heretofore re- 
ported The most impoitant is the simplicity of the plan Also important is 
the complete elimination of cholangitis in this series 

3 Thirteen new radical pancreaticoduodenectomies aie added to the 104 
eases already m the hteratuie, one of which also came from this group 

4 Simple exploration cairied a 23 pei cent mortahty m the nonresectable 
lesions and the survivors of surgery in this group lasted on the average a 
little less than three months 

5 Radical pancreaticoduodenectomy earned a 29 per cent mortality, mostly 
due to now-avoidable factors Of the ten suiviiors five died in an average 
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of a little 01 Cl fnc months, nnd fne me In mg nnd well nl peiiods ui) to twelve 
months 

G Local icsccfions of lesions of the common dnet oi ampulla of Vater 
incurred a moitaliti latc of onh 11 per cent The ampullaiy local resections 
group has lost one patient out of file, nnd two of three patients Avith common 
duct resections to sunne surgcr\ arc still In mg 

7 With the cxpcncnce which has now been gamed the moitality rate m 
surgen for tumois causing c\trahcpntic bihni\ obstiuetion may be expected 
to drop to less than 10 pci cent 
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eral days, suction decompression, fiequent low enemas, and other nuisances 
Again, several weeks later, banum studies reveal m a surprismgly great number 
of these patients a rathei marked stenosis of the bowel at the point of anastomo- 
sis, which may or may not become of clinical significance later in the mdividual-’s 
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Flff 2 — Pauchet tMhnlque of colostomj closure. The continuous suture shown In s i« 
usually continued down the lateral aspwt of llie anastomosis as a contlnuou^ ConneT atUch in 
our technique. Interrupted Halst^ sutures of fine black sUk are usually aubrt?mted Vnr^ho 
conUnuous Lembert suture shotro In 6 Cautery Is not used In our tectalqul 
Abdominal Operations Vol II New York N T D Appleton CenturFcompani p Tss^ ^ 
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]jfe Wc piopose, Uieiefoie, to desciibc n method of colostomy closuic which in 
our liands h.is satisfacloi ili siumoiinlcd tlicse diiliculties in twent3"-lwo con- 
scciitne cases The technique iias tii’st dcsciibed bj’’ Victor Paiichet m 3934, and 
has thus fai not found favor with Amciican sui’gcous, either because of nn- 
faimhniitj oi because of its appaient lack of simphcitj’- 

TECriNIQUE 

Tlie opciation embodies laigeh the principle of the Finnej'' pyloi oplastjq 
and consists biieflj in encucling the colostomj’ stoma bj' an elliptical skin in- 
cision, leaMiig a cuff of skin about oiic-quaitci inch aiound the mucosal edge 
The incision is deepened in an anatomic mannei bj”^ sharp dissection thiough 
all the lajci-s of the abdominal vail dovn to the peiitoneum, which is then de- 
lilierateh opened along the medial aspect of the colostom}'' The pentoneal 
incision IS continued bj’ sharp dissection so that it completely enciicles and frees 
tlic afteiont and efferent limbs of the colostomv With gentle tiaetion on the 
bowel, further mobilization is continued ns fai as is nccessaij^ to pronde an 
adequate length of bowel for the anastomosis, and to permit, if nccessaiy, lescc- 
tion of the colost onu'^ oi of scgincnts of bowel defoimcd by secondary fistulas or 
stomata, evtensne scaiiing oi giainilomatous masses Piopcr mobilization per- 
mits complete deluciN fiom tlie abdominal cavifv of the affeient and efferent 
limbs of bow'cl to be used in the anastomosis The wound edges and the perito- 
neal ca\nty aie piotoctcd by tw'o laige saline packs tucked snugly dowm mto the 
wound around the bow’cl All subsequent siiigical pioceduies aie then cairied 
on entnely outside the alidominal canty and the opeiative wound After such 
complications as bow-el rotation and interposition of small bowel or omentum, 
etc, aie collected, and after resection of undesirable segments of bowel has been 
completed, the anastomosis Is perfonned as shown m the dlustiations (Fig 2) 
Upon completion of the anastomosis the bowel is carefully leplaced withm the 
pentoneal cavity so as to avoid twisting or kinking, and the wound is then closed 
in layers without dramage Dependmg on the individual desiies of the surgeon, 
sulfonamide crystals may or may not be dusted into the wound, over the suture 
line in the bowel, and into the pentoneal cavity It is our personal opinion that 
such solicitude is unnecessary See Figs 1 to 6 

RESULTS 

The results following the employment of this piocedure in tw'enty-two con- 
secutive colostomy closures aie presented in Table I 

COMMENT 

In aU of the patients in this senes, thorough pieparation of the bowel pre- 
opeiatively ivith sulfasuxidine and a low residue diet was done The effective- 
ness of sulfasuxidine pieparation was not checked by stool cultuies, but it was 
noted that for two or thiee days prior to opeiation the stools became soft, brown- 
ish yellow, and odorless, phenomena which have been described by many in- 
vestigators On the night before operation all patients received irrigations of 
1)000 c c of tap water in the afferent and efferent loops of the colostomy, follow- 
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TVBLE I SIGMPICA^T FEATURES IN TiVENTT TWO CONSECUTIVE COLOSTOllT CLOSURES BV 

Pauchet Technique 


! 

PA 

TIENT 

location 

OP 

colostosiy 

TYPE OF 
COEOSTOAIY 

ASSOOEVTED 
DEFECTS AND 
COiTPLlCATIONS 

SUITABLE 

FOE 

MIKUIjICZ 

closure? 

ADDITIONAL 

SUKGIOAL 

PROCEDURES 
NECESSARY AT 
CLOSURE 

POSTOPERATIVE 

COMPLICATIONS 

E N 

Sigmoid 

Double bar 
reled, no spur 

Prolapsed dis 
tal loop 

No 

Reduction of 
prolapse 

None 

E P 

Transverse 

eolon 

Exteriorization, 
no spur 

None 

No 

None 

None 

E B 

Transverse 

colon 

Exteriorization, 
no spur 

Large hernia at 
colostomy site 

No 

Extensive re 
pair of ab 
dominal wall 

Postoperative 

incisional 

hemorrhage 

G F 

Transverse 

colon 

Exteriorization, 
spur tj’pe 

None 

Tes 

None 

None 

G C 

Transverse 

colon 

Exteriorization, 
spur type 

Nona 

Yes 

None 

None 

0 E 

Bigmoid 

Exteriorization, 
spur type 

None 

Yes 

None 

None 

V G 

Sigmoid 

Exteriorization, 
spur type 
Double bar 
reled, spur 
tj-pe 

Short spur ro 
tation of loops 

No 

Correction of 
rotation 

None 

H H 

Sigmoid 

None 

Yes 

None 

Rectal hemor 
rliage, third 
postoperative 
day due to de- 
ficiency con 
trolled with 
vatamm K 

L G 

Sigmoid 

Double bar 
reled, spur 
tvpe 

Subcutaneous 
herniation, 
both loops 

No 

Repair of mus 
culofascial de 
feet 

None 

L 

Transverse 

colon 

: Tangential, 
loop type 

No spur, ad 
herent loops 
small bowel 

No 

Separation of 
adherent small 
bowel 

None 

F T 

Descend 
ing colon 

Exteriorization 

tvpe 

Multiple sto 
mata, bowel 
rotation, fe 
cal fistula from 
afferent loop 

No 

Resection of 
colostomy and 
four inches of 
colon 

None 

J F 

Transverse E\teriorization 
colon Mith spur 

Hepatocohc 

fistula 

No 

Closure of he 
patocolic fistu 
la, resection 
of colostomi 

None 


mg which they were given 8 c c of iiaiegonc by moutli This dose vas lepeated 
on the moi-mng of opeiation Invariably, at opeiation the bowel was found to be 
completely and shiningly clean, contaming no fecal mattei oi residue of any 
kmd Pnmary wound closiue mthout dramage was perfonned in all but one 
patient, in whom a small Penrose dram was left foi tlurty-six houis doivn to the 
site of closure of an associated hepatocohc fistula All wounds healed kmdlj 
without induration or leaction m everj ease but one, vhich wiU be discussed 
later There were no evidences of ■nound mfection or dramage m any patient 
The patients were allowed to take a full liquid diet as soon as they returned 
fiom the operatmg room All weie ambulator^'- on the fiist postoperative day, 
and had normal bowel movements without crampmg, enemas, or cartliarsis on 
the second or thud postopeiative days All patients ueie takmg a regular house 
diet on the third postopeiative day In no case was postoperative suction de- 
compiession employed oi thought necessary Sulfasuxidine was continued fo’ 
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Table I — Cont’d 


rv 1 

TIEMT 

j 

LOCLVTION 

or 

COinSTOM\ 

r\VF OF 

cor O^TOM\ 

ASSOCI VTFD 
BEraCTS AXD 
COMPIICATIONS 

SUITABLl 

lOR 

MIIvUUCZ 

CLOSURE? 

AIUIITIOX \r 

SURQICVL 

PROCFDUrES 

XECFSSARX AT 

Cl OSURE 

rOSTOPERATIA^E 

COirPLICATIONS 

i B 

feignioicl 

Double bnr 
rcled, "jpur 
tiqiG 

Extcnonz'ilion, 
no “ipur 

bhorl spur 

No 

None 

None 

D J 

Sigmoid 

Mucosnl licrui 
ntion, no spur 
bowel rola 
tion, ncces 
sorj stoma in 
proximal loop, 
extensno 
scarring 

No 

Ecsection of 
colostoiin and 
0 inches of 
colon 

NOiio 

E E 

Sigmoid 

Double bnr 
relcd, spur 
l)-pe 

Double bnr 
relcd, spur 
(j-pe 

Tnngontial loop 
tvpc 

None 

No 

None 

None 

A.K. 

Sigmoid 

None 

Tes 

None 

None 

B B 

Sigmoid 

No sjiur, steno 
sis and scar 

No 

None 

None 

J y 

Sigmoid 

Double bnr 
relcd, spur 
t^■po 

Double bnr 
relcd, spur 
tjpo 

Tangential 

ring 

None 

Yes 

None 

None 

B D 

Sigmoid 

None 

Yes 

None 

None 

P C 

Sigmoid 

No spur 

No 

None 

None 

C E 

Sigmoid 

Double bnr 
relcd, spur 
tn'pe 

Double bnr 
reled, 'pur 
tiyie 

None 

Yes 

None 

None 

J E 

Sigmoid 

None 

Yes 

None 

None 


five dav's postoperative!} in two patients, in whom cAtcnsue bow'el lesection liad 
been necessaiy None of the lemaiiiin" nineteen iccened sulfasiiMdinc post- 
opeiativety Theie w'eie no instances of failuie oi paitial leopening of the 
closui-e Baiiiun studies done in oacli case fiom tlnee to foui w'eeks post oper- 
atively revealed e\tiemcly adequate, and at times ven laige, bowel lumens at 
the site of anastomosis (Figs 3 and 4 ) 

DISCUSSION 

The method of colostomy closuie oiiginalh desciilied b} Pauchet was in- 
tended solely foi reconstiuction opeiations on the left colon, esiiecially in the 
legion of the sigmoid Oui e\penenee has extended the application of the pro- 
cedure to the tiansveise colon as fai pioximall}^ as the hepatic flexuie We 
have not employed the method foi leconstiuctioii of the light colon smce m this 
location resection and end-to-cud anastomosis leaves nothing to be desired be- 
cause of the anatomic chamcteiistics of the bow'el and the fluid natuie of its 
contents The advantages of the method as we see it, are as follows 

1 In common with lesection and end-to-end anastomosis, the Pauchet tech 
Rique of colostomy closuie m one stage eliminates the waste of time an t e 










el> fihowing 
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3 A safe method of mtrapeiitoneal closuie is provided making possible a 
tlioiongh anatomic repaii of the operative incision, in lajers, vntliout drainage, 
lesulting m a firm, well-healed abdominal wall, in which the development of 
hernia is extiemely nnhkely 

4 The method is extremely adaptable to the closuie of defective, defoianed, 
01 otheiuvise complicated colostomies (Fig 5) 

5 An adequate even geneious, lumen is piovided at the site of anastomosis 
(Fig 3) 



Fis o — ShoM Ing adaptat)Ult} of Pauchet technique to closure of complicated colostomies. 
A, Accessor} stoma and fecal Bstula Involving distal limb of colostomv B Case In ivhlch 180" 
rotation had occurred with extensive scarring and deformity of colostomy Dotted lines In 
each case Indicate levels of resection of colostomy and Incisions for Pauchet anastomosis 

6 The postoperative moibidity is mmunal, eaily ambulation aud eailj" 
feedings are peimitted, and such postopeiative nuisances as gas pams, partial 
obstiTiction, suction decompression, and the withholding of food are so far un- 
known 

7 It is suggested that the Pauchet piocedure may well supplant the second 
stage of the obstructive resection for carcinoma of the sigmoid 

There are several objections to the method which must be mentioned Finst 
of all, it IS somewhat more time consuming than the standard Paul-llikulicz 
procedure, although ivith experience the entire operation from beginning to 
end should consume no more than thirty mmutes "When the procedure is com- 
plicated by the necessity foi resection of a segment of bowel, more tune is needed 
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Ho\\c\ci, witli fnit]\ oMonsno lOM'ctioiis of fioni si\ to eight inches of seaired, 
(hstoilod niul adheioiit bowel the tot il o|)eiatiiig time has not exceeded iiiiictv 
imiiules, and is usualh iibout sl^l^ minutes 

Second, ns com])aied to snniilci methods of anastomosis oi closme, such 
as end-toend sutuic, oi tlie P.iul-]\likuliC7 pioccduic, it is appaient tliat an ex- 
cessne ainoniit of siituiing iiiiisl be done, and that a latlici long sutuic line wull 
result which theoivticalh eiihaiucs the possibilili ol leakage This thcoietic 
possihilit\ has not become an actualit\ in oui cxpciicncc These bad fcatuies 
ni-c, we think moie than comjicnsated foi In the fact that, with the exticnieh 
geuci-ous lumens which nic ]ios.siblc with this method, the suigeon can make a 
\cn film, loakpioof anastomosis, without feai of obstiuctioii oi stuctuie, b^ 
tuniiiig 111 a fauh huge cufi of bowel wall all aTound, using two, or e^en thice, 
l.nei-s of sutuics 



In 6— -Barium studj done three -ttceks after operation demonstraUng a 

by Note large lumen, but also distal kinking duo to rotation 
unn.tol, too much bor\ei in an effort to moke unnocessarllj large lumen (b) makmg 

siomosis medlallj rather than Iuternll> as described 


Id making anastomoses by this method eeitaiii piecautions are necessary 
The surgeon should bewaie of utilizing long segments of bowel m an effort to 
meate an uniiatuially and unnecessaiily large lumen If this is done, kinking 
or toKion may iiisult just proximal and just distal to the anastomosis when the 
wwel 13 I'eplaeed within the pentoneal cavity This occurred to a ramoi degree 
Di one of our patients, but fortunately caused no apparent discomfort or com 
Phcations (Pig 6) It is usually preferable to foUow tlie original technique o± 
O'Uchet and make the anastomosis laterally, i effecting the mesocolon me la > 
^ODard the abdominal cavity Th s pie\ents the development of tension w'hen 
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the last or outer sutuie layers aie being placed. If one encounteis at operation 
a spur which was previously formed hj"^ rotating the anteiior taeniae of the two 
limhs medially m the customary manner, this should he thoioughly disconnected. 
The bowel should then he rotated laterally and the anastomosis made laterally, 
as descnhed Aftei the incisions in the bowel wall have been tlioroughly de- 
veloped and are ready for suture, the cut edges should be accurately ahgned by 
means of Albs clamps If this is not caiefully done, seiions distortion of the 
suture Ime may result 

Two interesting postoperative complications deserve to be mentioned In 
one patient rather extensive rectal bleeding oceiuied on the second postoperative 
day Prothrombm deteiimnations revealed an extiemely low level of eiiculatmg 
prothromhm (less than 10 per cent) which was quicldy corrected b}" the uitra- 
venous admmistration of 2-meth3d-l,4-naphthoquinone with prompt, complete, 
and permanent cessation of the bleedmg withm tvo houi’s In the second case 
an extensive repair of a museidofascial defect m the abdominal wall was done 
This patient developed a postopeiative incisional hemoirhage on the second daj’’ 
In tins patient, also, an extremely low prothrortbin level was discovered whicli, 
when corrected by mtravenous administration of 2-methyl-l,4-naphthoqmnone, 
resulted m prompt and peimanent cessation of bleeding In both of these cases, 
routme studies had shown noimal piothiomhm levels at the beginning of suHa- 
suxidine therapy seven days prior to operation It is felt that the marked reduc- 
tion of vitamm K-sjmthesizmg colonic bacteria biouglit about by suKasuxidme 
was partly responsible for these hemorrhagic phenomena Since that time we 
have routinely adimnisteied syntlietic vitamin K by mouth, both preoperatively 
and postoperatively, m aU patients receiving sulfasimdine theiapy and have 
encountered no subsequent instances of hemorrhage 

SUMMARY 

1 A method of colostomy closuie in one stage is described which is ex- 
tiemely adaptable to the closure of manj'^ types of orthodox, unoithodox, and 
defective colostomies in the transverse, descending, and sigmoid colons 

2 A senes of twenty- two consecutive colostomy closures bj" this method, 
with no failures, and with mmimal morbidity and comphcations, is presented 

3 This piocedure is suggested as a substitute for the second stage of an ob- 
structive lesection for carcinoma of tlie sigmoid by the Paul-Mikuhcz technique 
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THE TEEATMENT OP PATIENTS WITH ACHALASIA 
BY ESOPHAGOGASTROSTOIilY 


K S Gruison, ]\I D , E J Reeves, M D , J C Trent, ]\I D , and 
A D Wilson, M D , Durham, N C 

(From the Departments of Surgery and Radiology, Dale University School of Medicine) 

D ERANGEjMENT of function of the lowei esophagus with dilatation of the 
nppei esophagns and delayed passage oi letention of food is a disease that 
has been descnbed in the literature under vaiious titles The terms commonly 
used aie cardiospasm oi achalasia Desciiptive titles such as ectasia, idiopathic 
01 paralytic dilatation of the esophagus, and megaesophagns have also been 
employed to emphasize enlargement of the uppei esopliagns The condition has 
usually been treated by diet, dings, and jntiaesophageal dilatation Progiessivc 
djsphagia and stai\ation ha\e occasional!! necessitated surgical intervention 
for relief of obstiuction 

Diffeient operations ha\e been proposed for this disease Those designed 
to enlaige the opening between the esophagus and stomach are of inteiest to 
tins report Two of these operations avoided opening into the lumen of the 
esophagus The firat was performed in 1900 by Mikulicz’ and consisted of a 
transabdominal manual and instrumental dilation of the cardia and lower 
esophagus The second was used m 1914 by Heller “ Two longitudinal in- 
cisions, one anterior and one posterioi, iveie made along the lower esophagus 
and do-wn to the stomach The muscles were dmded but the mucosa was left 
intact The operative procedure is similai to that used for congenital pylonc 
stenosis 

The first operation for achalasia that opened into the esophagus was evi- 
deiitly performed by Wendcl " In 1910 he made a single longitndmal incision 
into the lumen of the lower esophagus and continned it through the anterior 
!\aU of the caidia of the stomach This longitudinal incision was then retracted 
lateially and sutured transyci-sely to pcrfoim a caidioplasty Heyioysky^ later 
leported an open operation also fiist pcrfonned m 1910 that brought the dilated 
portion of the esophagus doivn through the diapliragm A side-to-side anas- 
tomosis was then made between the esophagus and the caidia of the stomach 
The termmal portion of the esophagus, which was not enlarged, was not dis- 
tuibed In 1913 Lambeit“ enlarged the openmg between the drlated esophagus 
and the stomach by insertrng one blade of a long spur-crushrng clamp into the 
lumen of either organs and crushing the adjacent walls The clamp was brought 
out through a temporary gastrostomy and later lemored GrondahE m 1916 
!\as cmdently the first to modify the Hejaovsky esophagogasti ostomy by using 
a teclmique similar to that cmploj^ed earlier by Finney" for gastrodnodenostom! 
Bull,® Womack,® Ochsner and DeBakey,’® " Gray and Skinner,’= Scott,” 
Clagett, iloei'sch, and Fischer,” and others hare discussed the use of this opera- 
tion for achalasia Faroiable results have been reported 

Tins piesentatiou deals vnth the use of esophagogasti ostomj’^ in patients 
^vith achalasia For conrenience the operation will be refer rad to as eaidio- 
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plnst^ II ^\as poifoinicil tliioufili nn uj)]ici nliilominal imdlme incision After 
dinding llic left Innngulai ligainoni .ind icliacling llic IcCt lolio of the livei, 
(he lowci poilion of (lie osoidiagns uas niohili/od and dcliveied into the ab- 
domen Caic was taken to Ining down (lie dilated segment In Pig 1 is illus- 
trated tlie impoitanee of extending the nuision in (he esopliagus w^ell up into 
the aran of enlai-gement A noi mal-si^ed segment of tlie lowei esophagus as 
long as that illustiatcd is ficqucnth obsoned between the stomach and the 
enlaiged and thickened upiiei esophagus An imision well into the enlaiged 
area is necessa^^ to insuic adccpiatc diainagc Pine intciiupted catgut sutuies 
weie used foi the anastomosis Thoie has been no opciativc moitality 



Fig 1 — The drawings Illustrate the inipoi tnnee of extending the incision for csophaso- 
gastrostom^ or cardloplastj through the stomach and small loaer esophagus Into the enlarged 
portion of the esophagus to insure adequate drainage Suction rather than tlif use of tem- 
porarj clamps or ties about the esophagus facilitates upward extension of the Incision, 

Brief case histones of nine patients tieated by tins operation wiU be pre- 
sented and changes in the size of the esophagus wtH be desciibed Also the 
effect of sympatliectomj perfoimed for hypertension, and the effect of vagotomy 
perfoimed foi peptic ulcei upon the function of the esophagus wall he discussed 


CASE REPORTS 

Case 1— E R, a -nlnte man, was 47 years of age at the time of operation and had had 
dj’sphagih for nine months He had lost forty of liis usual 160 pounds of body weight Six 
months before operation he Mas hospitalized for five weeks and treated by beUadonna, diet, 
end repeated dilatations of the contracted lower esophagus There was temporary rehef of 
dysphagia with a gam of ten pounds m weight Four months before operation swallomng 
became more difBcult and episodes of reg^gitation occurred During the last ten ays 
liquids passed into the stomach Muth diflficulty X ray revealed an enlarged upper esop lagu 


and a smooth narrow lumen near the cardia . 

Transahdommal cardioplnsty was performed July 29, 1941 piece of 

tul The patient ate a full house diet after eight days Two pg^formed and the meat 

beefsteak completely obstructed the esophagus weight of around 170 pounds 

was removed The patient then ate regularlj nn rtpvploned Fluoroscopic examination 

. . _ ^ j^nhagia again aciciujjcu 


nna mainuiDueu u - 

was removed The patient then ate regular j ^ again developed Fluoroscopic examination 

until June, 1945 At this time moderate size Esophngoscopic examination re 

revealed rapid emptying of nn esophn^® Anastomosis Dilntntion of tins region was per 

j * + 1,0 aite of the „„+.ont has continued to eat normally 

vealed some narrowing at the sue ed nnd the rntieni 

formed four times Symptoms were 
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Cvsf 2—11 , 1 ^\hItc linn, .«■»<= 21 lonrH of -ipc it (lio time of ojiouition Ho ImJ Imd 

(h'-plrngn for tlirco M'ir« llilnlafiiiii>. of tlio loner exoiiliiiftiis nero In frim nlion siniptoms 
(iDTclopcd, mill cmitimioil Ino or lliree limes i iiionlli for one and one half jenrs Relief of 
symptoms after each dilatation Imtod one or tno dn^p Dilatations were then performed at 
less frequent inlennls up to the time of operation During the 1 nl leir drugs and psjcho 
tlionpr nero aDo cmploieil Rognrgitnlion oeenrred several times a dni The weight of 
tlio patient decreased from around J^2 (o 127 jiotimJs Lvnmination of the esophagus ?Ji 
xraj revealed marked dilatation of (lie upper portion and smooth narrowing of the cardia 

Cardioplastj was performed Martli 5, I'H'l Coninlcsccncc was uncicntful Withm 
ten days the pahent tolerated a regular diet He did not Innc displmgia for twenty five 
months Ditliculti then ocenrreil on scieril occasions after eating lough steak Although 
lluoroscopi at this time rcieded that barium passed rcadih, csiqilingoscopj reicaled grnnu 
lation tissue at the site of the iinastoinosi« This was caulenzed Three dilatations at inter 
mis of one month ngnin clTcclcd relief of dasphagin Thirtv three months after operation 
an anemia was noted and throe blood transfusions were giien bi a lorn! phjsician There 
was no history of mclenn or honint emesis The patient’s weight increased to 146 pounds 
Xray cvaminations (Tig 2) reicaled decrease in tlie sire of the csojih igus until at thirty 
four months the diamolor was normal 

Cisr 1 — E H , a white girl, was 17 years of ige ami wiighcd 105 pounds at the time 
of operation Ditliculty in swallowing Imd been present since birth The first symptom was 
a choking sensation, that was occnsionalh nssocinted with d\=pnon, after eating During 
dnldliood the patient would drink water, press on the lower neck, and occasionally vomit 
to relievo this choking sensation Daring (he last flic venrs syanptoms progressively became 
more severe Regurgitation of sonic food ociurrcil after each meal Belladonna, and other 
antispasniodio drugs, and on tlirco occnsions dilatation of the lower esophagus, failed to relievo 
symptoms npprcoiabh X ray revealed marked dilatation of the esophagus and obstruction 
to the passage of barium 

Caidioplastv was performed, Tune S, 3*142 At opcmtion a band of fibrous tissue was 
discovered across the esophagus near the stomach This did not seem to cause obstruction 
It was divided and the anastomosis was completed Convalescence wns uneventful Symptoms 
of dysphagia were rclieied Four months after operation an epignstno burning sensation 
was noticed niter meals This was relieved bv taking soda During the next two months 
fatigue developed and the patient wns found to have a hemoglobin of 39 per cent Esopha 
goscopy revealed that the anastomosis wns adequately open but that there was friable granu 
lotion tissue at its upper end There was no history of nielena or hemateraesis A benzidine 
test revealed blood m the first stools Tlio anemia responded to treatment by feosol and 
vitanuiiB Later, during the time of the patient’s marriage, occasional mild dvspliagia was 
agam noted Dilatation wns performed witliout relief The dysphagia cleared up spon 
taneously shortly after the wedding ceremony The patient’s weight increased to 115 pounds 
There was a change in size of the csoplngus evident dunng x rny examinations Sev en 
months after operation the caliber was normal and there wns no delay m the passage of 
barium into the stomach. The findings thirty one months after operation were the same 

Case 4 — T 0 , a 50 y ear old white man, had had dysphagia and a choking sensation 
lor three years Regurgitation occurred frequently During the last year there wns a de 
crease m weight from 125 to 105 pounds Dysphagia was more severe during this year and 
regargitatiou occurred after most meals Treatment by anhspasmodm drugs and sedatives 
was ineffectual Esopliagoscopy and x ray exammation revealed dilatation and delay o 
emptymg of the esophagus 

Cardioplasty was performed Nov 6, 1943 A diseased gall bladder was also remove 
The only difficulty m swallowing since operation has been an occasional delay of passage o 
lean meat Regurgitation lias occurred on two occasions The patient eats hearti y an 
Earned 27 pounds X ray' exammations reveal the change m size of the esop lagus y 

seven months after operation the diameter was normal and barium passed freely i 
bon was nevertheless performed to aid the swallowing of lean meat 
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Case 5 — O J, a colored girl, rrns 10 \eais of age at the time of operation and had had 
difficulty in shallowing food and frequent regurgitation for four and one half yeara During 
the last year before operation her weight decreased from 113 to 93 pounds Treatment be- 
fore operation consisted of psychotherapy, sedatives, belladonna, and, on five occasions, dilata 
tion of the lower esopahgus X raj revealed massive enlargement of the upper esophagus 
with a smooth contraction of the low er end that delayed emptjang 






Fig 3 (Case 6) — -The dilatation of the esophagus present before operation (A) has re- 
duced almost to normal eleven months after cardloplastj (IS) Forced swallowing (C) re- 
\ealB the site of the anastomosis at this time 

Cardioplasty was performed Feb 8, 1944. The postoperative convalescence was un 
eventful Dysphagia was relieved and withm five months the weight was 136 pounds Fig 3 
reveals the appearance of the esophagus by x ray before operation and two views of the ap 
pearance of the lower esophagus and the anastomosis eleven months afterward Fluoroscopy 
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t\t llns Inter dntc ^e^c‘llc(l rnpid oinptMiig md litllo diliintion The local phjsicmii reported 
tint, twentj three nionlh-i after operation, (lie pntiont was citing rognlarlj without difflculte 

Ctsr (> — A[ B, T. colored woninn, wn« (>G of ngc at the timo of oporntion She 
coniphmed tiint «!ie Imd not hccn able to hoop food down for thirteen jenrs Prior to this 
period her weight ranged around 270 pound-! During the tliirtcen jears there was a weight 
lo's of about ton pounds n \eir During (he niontli lief ore oporntion tlio patient remained 
cntircK lu bed to comerve bcr strenglli Ihe weight on ndiingsion tvas 90 pounds An 
(“!0plingoscop\ was attempted but di'-eontinucd becau-o of ninaiuo regurgitation X ray re 
loalcd enlargement of the c^ophagm, to an approximate diameter of three and one half inches 
and marked delax of pa'-enge of barium 

Cardioplaslx was performed Dec 20, 104 d The postoperafne eonrsc was uneventful 
Fourteen da\p after operation n full lionso diet was well tolerated The patient gamed 
weight rapidh and ate without ditlhiillx Pevcii niontiis after operation, she returned because 
of pain m the loft shoulder Exannimlion rcxcaled nn osteohtic lesion m the sixth conical 
vertchra Pluoroscopx reicakd some dilatation of the esophagus There wore no pulmonnra 
metastnsps Tho patient did not return for further examination or treatment The local 
phjsicinn reported (hat she died it home fi\e months later wilii n largo tumor mass in the left 
neck Emacntion developed during tho last two months and ditliciilty in swallowing deioloped 
during the last ten day? 

Case 7 — C P, n colored woman, was dO sears of ago at the time of operation Djs 
pliagia had been troublesome for six xenrs Two years before operation substcrnal discomfort 
developed wath each meal It was relioicd by taking soda or drinking ecveral glasses of water 
Beginning one sear before operation, swallowing produced n choking sensation and rogurgita 
tion occurred frcqiicnth Esophngoscopy and x ray revealed enlargement of tho esophagus 
With angulation, to (ho right and obstruction to the passage of barium The patient had lost 
weight and at tho time of operation weighed 110 pounds 

Cardioplasti was performed, Kfny 12, 1941 There was an uneventful convalescence 
During the eight months that hare elapsed since operation, the pntiont has eaten watli little 
difficult) Tliere has been no regurgitation, although at times the patient describes a rancid 
taste in tho mouth She complains only that strong coffee goes down slowly There has been 
a gam of twelve pounds in weight Examinations of tho esophagus by x ray reveal that there 
has been no appreciable decronso in tlio degree of dilatation or improvement in the rate of 
passage of barium after the operation Tho narrowing of tlie esophagus, which was below 
the level of tho diaphragm before operation, is now definitely above the diaphragm and above 
the level of the anastomosis Dilatation of this area has been recommended 


Case 8 — T E , a colored man, w-as 29 vears of ago at the time of operation Dysphagia 
began at the age of 14 X ray examination seven montlis after the development of the illness 
revealed moderate dilatation of the esophagus and marked delay in the passage of barium 
Esophagoscopy then confirmed a diagnosis of achalasia Three dilatations effected some re 
bef of symptoms The relief lasted for three months The patient was next examined at tho 
age of 29 During tho fifteen year interval there had been continuous difficulty in swallow 
mg Tlio patient forced all of his food down by dnnkmg water He frequently regurgitated 
and had to eat again On two occasions emesis contained blood Tvnee during tiie three 
months before operation tho esophagus blocked completely for several days X ray revealed 
a dilated esophagus At the time of operation tho weight was 134 pounds 

Cardioplasty was performed, Aug 4, 1945 The postoperative course was uneventful 
Durmg tho six montlis that have elapsed since operation, tho patient has gained nine pounds 
He states that ho can eat anything and that ho experiences no difficulty X ray exnmmation 
shows that the esophagus three months and six montlis after operation is only g y en 
larged 


Case 9— M D, a colored woman, was 32 years of age at tho time 
- ^ i ^ in tlio tliroitt Tins xvxis noticed one 

described tho first symptom as removed by a local pln^sician without 

year before operation The tonsi s an a foods hr forcing them down with water 

relief Durmg the year she was ^t,on occurred frequently When referred to 

Dysphagia became more severe and rogurgitanon 
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tho hospital she could swallow only liquids Esophogoscopy and x ray revealed great enlarge- 
ment of the upper esophagus and delay of passage of hanum The patient had lost weight 
from 124 to 105 pounds 

Cardioplasty was performed, Oct 17, 1945 The postoperative course was uneventful 
During the four months that have elapsed since operation the patient has eaten regular foods 
without difficult} and regained her usual weight X ray examination at this time reveals 
that the esophagus is reduced in size, although not yet normal 

SYMPATHECTOMY OF THE ENTIRE ESOPHAGUS 

Subtotal to total paravertebral sympatbectomy, splancluuceetomy, and cebac 
ganglionectomy^® has now been earned out through a transthoraeic approach 
in forty-nine patients as a treatment for hypertension This procedure also 
removes the sympathetic nerve supply to the entire esophagus The forty-nme 
patients have been followed several months to five and one-half years The 
operation has not produced dysphagia oi other symptoms of abnormal function 
of the esophagus Templeton'® studied the esophagi of eight of these patients 
by barium and fluoroscopy Since then ten additional patients have also been 
studied by fluoroscopy and there has been no evidence of abnoimal function 

VAGOTOMA OF THE LOWER ESOPHAGUS 

Dragstedt and Sehafei" have desenbed a technique for removing the 
vagus nerves and branches about the lower esophagus that they have used as a 
treatment for peptic ulcer This approach has been used for peptic ulcer m 
this hospital in twenty-seven patients now observed two to nineteen months 
Examination of the esophagus and stomach by barium, x-ray, and fluoroscopy 
before and at mtervals after operation has revealed no change m function 
Patients have not developed dysphagia or other difficulty in swallowmg The 
motility of the stomach itself is deei eased after vagotomy 


DISCUSSION 


Various theories have been advanced to explain derangement of function of 
the esophagus and dilatation of the type described in the cases reported These 
theories have been adequately reviewed by Bull,® Sturtevant,'® 'Walton,'® 
Womack,® Ochsnei and DeBakey,'® Gray and Skinner,'® Scott,'® Clagett, Moersch, 
and Fischer,'* and others and will not be discussed in detail The relationship 
between the observations in the patients desenbed and the theones of causation 
of the disordei aie of mterest 

Dilatation of the esophagus, megaesophagus, and elongation and kinkmg 
of the esophagus, dolichoesophagus, have been considered primary factors in 
the disease The possibility that the dilatation is acquired and results from 
atony or paralysis of the esophagus, esophagitis, or degenerative ehanges m the 
vagus nerves has received little support Bull® credited von Hacher and Bard 


with the suggestion that dilatation of the esophagus might be a congenital mal- 
formation similar to megacolon oi Hirschsprung’s disease Lendrum,®® how-y 
ever, studied autopsy matenal and stated that kmkmg of the esophagus of th ^ 
type now called dohehoesophagus was absent m all instances of early moderai^ 


dilatation and “can evidently occur only m cases of very old cardiospasm 


which theie has been lengthening as well as dilatation ” Most of the repo 


published on the results of medical or surgical treatment have described c 
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moderate deci-cnsc in the dcgiec of cnlaigemcnt Plunimei*^^ reported ninety- 
one patients treated ]\is tiydiostatic dilnloi and stated that m three the 
csopliagiis returned to noinial size 

A delunte change in size of the csopliagiis after cardioplasty has occuired 
m eight of 0111 nine cases Foni giadnalh decieased to a normal size, seven, 
thirtr-foui, tliirt's -sc\ cn, and fiftj-thi-ce months, lespcctivclv, after operation 
Tmo at thiee and eleven months iveic almost normal and two at ton days and 
three months had a significant i-cduction in size One patient had no rebef of 
obstniction and no dccicasc in size of the esophagus These obseiwations in- 
dicate to us that the dilatation in those cases was laigel}’’ a result of chronic 
obstruction and thcrefoic ledueihlc by relief of obstniction They do not in- 
dicate that 111 these cases the dilatation i\as of an idiopathic oi congenital ir- 
reversible nature 

Cardiospasm has long been a poiiulai tcmi used to dcsciibe derangement of 
function of the esophagus being discussed \on jtlikulicz’ and Meltzer^- prob- 
ably oiigmated the concept that a spasm at the lower end of the esophagus caused 
the disorder StuitcianC® renewed this btciaturc and credited Loelcwood with 
the suggestion that icflc\ iirifation of the vagus iieiwes may be responsible 
Lendl ura®° reviewed the bteiatuie indicating that cardiospasm might be as- 
sociated with divcrticuluni of the esophagus, asthma, and more commonly with 
pepbc ulcei Tlicic weic two healed duodenal nlceis in his thirteen autopsies 
It is evident that emotional tension lias at times temporal ilj’^ aggravated symp- 
toms in our mne patients The disease of the gall bladder present in one of the 
patients described (Case 4 ) may also have reflexly mfluenced the degree of 
obstruction Theie is, howcvei, no cndence that emotional tension or reflex 
stimulation from abdominal disease caused the abnormality of function of the 
esophagus Ochsnei and DeBakey’® found in the literature descriptions of 
eleven patients treated by vagotomy The results weic death in three, recur- 
rence m seven, and improvement in one 

Riedei ,=2 K:night,=^ Knight and Adamson,®® and Ferguson®® found that 
vagotomy m experimental animals produced a condition like that of cardio- 
spasm” or “achalasia ” Our observations m twenty-seven patients before and 
after vagotomy for peptic ulcer revealed no significant disturbance of the func- 
bon of the esophagus durmg the swallowung of food or barium 

Kmght®® also observed that sympathectomy m animals prevented the ob- 
struction at the eaidia that they believed was produced by vagotomy and ad- 
vocated sympathectomy foi “achalasia ” Ochsnei and DeBakey^® reviewed re- 
ports of sympathectomy for “achalasia” mcludmg then owm cases and stated 
that the results were not impressive Our observations on the function of the 
normal esophagus after complete sympathetic denervation for hypertension 
have not demonstrated any significant change of function 

Scott and Moiton®® proposed ^spinal anesthesia as a test for ° 

the sympathetic nerve supply to the colon Telford and Simmons an eo 
have reported improvement m “achalasia” or “cardiospasm” dimmg and aimr 
spmal anesthesia Interpretation of their results is difScult ecause o e 

multiphcity of the immediate changes effected by spmal anesthesia and e 

estabbshed diffcrPTin.fi between an acute and a chronic denervation of many body 
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structures The observation, that chronic denervation of the esophagus of 
patients by sympathectomy or vagotomy does not appreciably alter peristalsis, 
supports the view that the myenteric ple\us easily accomplishes motility by itself 
and may he only partially regulated by sniipathetic and par asjmipatlietic nerve 
impulses 

Theie are two major objections to the theory that there was a spasm of the 
lower esophagus m oiu nine cases One is that of the nine patients none de 
scribed pain referred from the lower esophagus, such as would be expected in 
spasm The other objection is that examination during operation in all pa 
tients and biopsy m four revealed hypertrophy and tluckening of the wall of 
the enlarged portion of the esophagus but not of the naiiouei portion The 
narrower portion was elastic and giosslj' did not appear spastic 

Observations at the tune of operation le^ealed that the esophageal hiatus 
of the diaphragm was adequately open Since the junction of the small and the 
enlarged portion of the esophagus occurred at Aaiious levels and not always at 
the level of the hiatus it seems unlikely that a “diaphragmatic pmchcock” as 
described by Jackson^'* could have caused the disorder 

The teiui achalasia evidentlj originated nr Guv ’s Hospital m London around 
1913 when Hiu-st®' investigated a patient and found that a rubber tube filled 
■with mercury could be dropped through the esophagus into the stomach and 
■ynthdrawn. ■without meeting spasm or other appreciable resistance He con- 
cluded from this and other studies that obstruction to the passage of food was 
not caused by cardiospasm but rather by “absence of relaxation of the sphinc- 
ter ’’ This sphmctei he desenbed as being normally about one inch m length 
He stated that this sphincter is generally located at the level of the hiatus al- 
though it IS occasionally lower and is rarely entirely thoracic Eake®^ examined 
autopsy specimens from three patients with achalasia and found destruction of 
the ganglia and connectmg neiwes of Auerbach’s ple^xus in the region of the 
sphincter and to a lesser degree in the dilated portion of the esophagus This 
he believed was caused by inflanimation and might be the primary lesion in 
achalasia Lendrum“° examined the myentenc plexus of the cardia of tlie 
esophagi in autopsy matenal from fifty-eight adults ■with grossly normal esophagi 
and stomachs and compared the findings ■with similar material from thiiteen 
patients ■with achalasia He obseiwed that m each of the thirteen there was a 
striking loss or complete absence of ganglion cells from the myenteric plexus 
The loss was as great in the unddated neck at the cardia as it was in tlie dilated 
portions Lendriim also observed that there is a compensatory dilatation of 
the uppei esophagus, and that as it becomes prodigiously dilated it is also 
stretched length^wise so that bends and kmks may occur 

Unfortunately studies of the myentenc plexus were not performed dunng 
oui study of nine patients treated by cardioplasty It is, therefore, not possible 
to comment on these important histologic studies 

CONCLUSION 

The endence presented has led to agreement ■\vith many other authors that 
the term achalasia is piopei for many patients with derangement of function of 
the lower esophagus It seems to apply, although largely from negative evidence, 
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to the nine patients dcsciibccl It also seems piobablc that llic eiilaigement of 
the uppci poi tions of tlie esophagus is piodueecl in olisti notion and i etention and 
iim beob\iatcd b\ adequate I'oliof of oiistiuclion 
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THE TREATJIENT OP CARDIOSPASM BY ESOPHAQOGASTROSTOJH 
H Glenn Bell, MD , Sa.n Francisco, C.vlif 

(Fro7n the Division of Surgery, Univeisity of Cahfomia Medical School) 

C ARDIOSPASjM is the term most frequently used to desciibe the syndrome 
m those patients ■\\ho have more or less chaiaeteristic symptoms of drs 
phagia, regurgitation, and epigaslne pain of long duration The entity is not 
new, such cases havmg been reported as eailj’’ as 1674, and the number 
recorded now exceeds 1,200 These cases are repoiicd under many different 
designations, such as aclialasia of the caidia, simple ectasia of the esophagus, 
paralytic dilatation of the esophagus, mega-esophagus, idiopathic dilatation of 
the esophagus, etc 

The etiology of cardiospasm is still in dispute Some of the conditions to 
which it IS attributed are piamaiy apn6a of the musculature of the esophaguSi 
spasm of the caidia, failure of proper relaxation of the cardiac spluncter, spasm 
of the diaphragm, ki nkin g of the esophagus, fibrosis of tlie periesophageal con 
nective tissue, and autonomic imbalance 

Comparatively few eases have been reported m which operation has been 
perfonned in the attempt to relieve the condition In 1930, Haggstrom' re 
ported twenty-nine cases from the literature and added two of his own, making 
a total of thirty-one cases in vhich esophagogasti ostomy was done by the trans 
abdominal approach No deaths occurred At the same time he reported five 
cases m which operation was done by Saueibiucli by the transpleuial route, 
with two deaths Ochsnei and DeBakey,” in 1940, reviewed the literature, 
collecting eighty-eight cases, and reported two of their own, m which esophago- 
gastrostomy was done, bringing the total to nmety In this group there were 
five deaths, oi 6 6 per cent, and only one case in which the results were poor 
These authors divided the operative procedures into four large groups depend 
mg upon whether they were directed at (1) the dilated esophagus, (2) the 
cardia, (3) the diaphragm, or (4) the nerve supplj’’ Since their report there 
have been several other case reports in senes of one to four Clagett and as 
sociates® m 1945 reported four cases with good results 

Dilatation is the simplest procedure and should always be gn cri a trial 
Of all the different operative procedures which have been resorted to, esopbago- 
gastrostomy, first performed by Heyiovsky^ in 1912, seems to us the most 
logical The operation used by Heyiovsky was modified by Grondahl' so that 
the techmque is essentially the same as that used m Pmney’s gastioduodenos 
tomy,8 apphed to esophagogastrostomy "We have operated on ten patients with 
cardiospasm by this technique (Figs 1 to 5) In nme cases the transabdommal 
approa ch was used, whde the transpleural route was utilized once (Table I) 

Feb 7^“l94|^ annual meeUn§r of Uie Socletv of Unlversltj Surgeons New York N V 
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•Reoperotcd upon (hcl FIet C) 

tOperation In trnn<!Uiomclo loutc, nil others done throuRli the alnlonilnal approach 


CASE REl'ORTS 

Case 1 — b, n wliito woman, 21 jcars of ago, entered tlic hospital on Dec 14, 1943, 
because of djsphagia, loss of weight, weakness, fainting, and dj snienorrhen fehe had had 
djsphagin since the age of 11 jcars, which had bceorao much worse during the past j'ears 
General plijsical e\aniination at this time was cssentiallj' negative Hemoglobin was 80 per 
cent and the red count 4,330,000 The total protein in the blood was G 37 mg per 100 c c of 
blood, the albumin 4 34, and the globulin 2 03 The blood Wassormann tost and urinalysis 
were negative X raj studies showed a tortuous esophagus, greatly dilated, containing much 
retained food and fluid (sec Tig 7, A and B) Esophagoscopy on December 15 showed the 
esophagus to bo ballooned out into a huge thm walled structure, containing 2,000 c o of semi 
digested food and debris The esophageal wall was so thin that the right side of the heart 
could be seen, permitting observation of rhythmic or indiv idunl movements of tlio ventricle and 
the auricle A. No IG bougie passed through tlio cardiac orifice into the stomach witliout 
difficulty There was no evidence of ulcer or tumor The patient was placed on a clear liquid 
diet, was taught how to wash out the esophagus, and was discliarged, to return to the hospital 
on Jan 10, 1944, for operation The general physical examination then was essentially the 
same as at the previous entrance Esophagogastrostomy was done Jan 13, 1944, through a 
transabdominal approach and a small piece of tho cardiac nng was removed for studj The 
pathologist reported hyperplastic esophageal and atrophic gastric mucosa Tins patient 
developed a slight wound infection and a pelvic abscess winch was drained tlirough tho cul do 
sac For tlie first five days she received nothing by mouth By Feb C, 1944, when she was 
discharged, she was able to take a soft diet without difficulty Her only comment was that 
she could feel the food go through the esopliagus, drop directly into tho stomach, and lut the 
posterior wall She gained in weiglit, from 85 to 128 pounds Since then she has gone through 
a normal pregnancy without difficulty Eoentgonograms taken in December, 1945, showed the 
esophagus still large, but no delay in emptying 
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1 Exposure and freeing of lowei end of esophagus. 
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Case 2 — F T , a Mexican woman, 30 jears of age, had liad bouts of vomiting after tab 
mg food, either sobd or liquid, for the past ten years This might occur immediately or one 
and one half hours after taking food There was no blood in the v omitus She had some shgfat 
epigastric pain radiating through to the back, which had become much worse durmg the last 
SIS months Her normal weight of about 100 pounds had dropped to 08 pounds She entered 
the hospital on Dec 28, 1043, and was discharged on Tin 30, 1044 General physical exam 
ination showed a markedly cachectic young woman Blood pressure was 110/70, the hemo 
globm was 95 per cent, red count 3,830,000, and white count 4,350 The unnalysis was es 
sentially negative except for from 10 to 15 white blood cells and some bacteria The phenol 
sulfonphthalem test was 72 per cent The total blood protein was 5 95 mg per 100 c.c. of 
blood, the albumin 2 79, and the globulin 3 10 Tlie blood Wasermann test was negative. The 
X ray studies and an esophagoscopy showed a hugelj dilated esophagus filled with debris and 
fluid (see Fig 8, A and B) Several transfusions of blood wore giien and an csophagogas 



Fig 3 — Posterior sutures tied Anterior mattress sutures laid and retracted o^ 
tion sutures Opening made In stomach and esophagus through the cardiac ring UPP®r„n,|(; 
tlon suture through stomach and cotton tape Second posterior row of continuous OOOU vn 
catgut sutures being placed 
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Case 3 —a s n 1, * 

for vomiting for three ^asto^ hospital on April 27, 1944, 

twelve years, the attacks usuallv no ^ ®^owed that she had had episodes of vomiting 
^ome difficulty in swallowinr X ivT s ^diately after breakfast She always hal 
92 ^ed with liquid and food F> eaophagoscopy showed a markedly dilated 

5^ cent, the red eLt TsoO 000 f hemoglobin to be 

^8cnnann test were nerafav! 'a ' ® Unnalysis and the blood 

the patient hasfTepI it'' ^^^^’'^^goff^trostomy was done on May 20, 1944 Since 
^«^ftovoitt hecou.es upset At smi tnies she forces 

under observation for a peine condition unrelated to the chief com 
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plaint and, at the time of her last entrj, she complained that she vomited cierjtiung and wis 
unable to sivallow food, jet it was noted that she ate heartily, oven asking for tlireo extra 
helpmgs, -and that she retained the food well except when members of her family were present 
X rav studies showed the esophagus to bo somewhat dilated, although not so much so ns before 
operation, and the barium went through inthout delav 



Oabe 4 J M li,, a nhite man, 35 lears of age, entered the hospital on March 30, 1941, 
and was discharged on April 17, 1044 His cluef complaint was that, since the fall of 1941, he 
vomited whenever he drank beer or carbonated water This started at the tune he was obtam 
mg a divorce The vomitmg occurred at no other time It was associated with pain high m 
the epigastrinm The symptoms of regurgitation and vomiting became much worse during 
the period in which ho was obtammg a divorce In 1942 he joined the Navy and worked verv 
long and arduous hours He would awaken at night to find regurgitated food on his pdlo"' 
On several occasions he was in Naval hospitals, where a dilated esophagus was demonstrateil 
by X raj exammations and esophagoscopies Antispasmodics were administered and dilatation 
was done He was finally discharged from the Navy m August, 1943 His i\ eight had dropped 
from 155 to 136 pounds After discharge from the Navy the vomitmg and dysphagia m 
creased X ray studies showed that about 50 per cent of the barium remained m the esophagus 
after six hours The lower end of the esophagus came to a verj fine point The general phys 
ical examination on entry was entirely negative Examination of the blood showed 94 per cent 
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hemoglobin with n ml icll count of 4,700,000 mill a uliitt count of 5,JOO, the protein content 
was 5 59 mg per 100 c c of blood, (bo nlbiiiiim 3 OS, mid (ho globulin 1 01 The blood Wasser 
mann test \vns negatixo An esopliiigogn'-trostoni\ was done on April 6, 1944 The post 
opemtno course nas entireh uneientful and be \\ns discharged tneho dajs after operation 
His present weight is 150 pounds be bolds a ier% rcspon<;iblo position, can eat anything, and 
has had no more aoniiting 



Case 5 — D S, a white woman, 74 years of age, entered the hospital on Oct 5, 1944, 
and was disclmrged on Oct 24, 1944 The chief complaint was that for two years she had 
had difficulty in retaining food At first she had trouble only watli sobds, then with soft foods, 
and flnaUy with liquids She had lost fifty pounds in weight No pain was associated with 
swallowing This patient had been studied elsewhere and an exploration of the abdomen had 
been done to rule out carcinoma of the cardia Sho was not benefited by this operation. The 
hemoglobin was 74 per cent, the red count 4,000,000, and the white count 8,600, urinalysis 
was negative The blood pressure was 170/80 X ray study and esophagoscopy showed a 
widely dilated and tortuous esophagi Esophagogastrostomy was done on Oct 10, 1944 The 
postoperative course was uneventful and she was discharged on the fourteenth postoperative 
•lay Microscopic study of the tissue removed from the cardiac ring showed a chrome i^am 
^tion and fibrosis This patient lias done verj well since operation and bas game we v 
pounds m weight She has had no vomiting except after some unusual mental stram sue 
as an argument with friends or relatives Occasionally she has regurgitation if s le s oop 
over qmckly soon after a meal 


Case 6— G E, a white man, 53 years of age, entered the hospital on ^pt 
and was discharged on Oct 14, 1944 He had had drffienlty in swaHowing for four y 
J^entlv bad become worse bo that be began to lose weight He bad no rea ^ 

ave to dnnk large quantities of water in order to be able to swa ow so , j ^ giggn 

created dilatations and x ray studies during the four years and antispasmodics had been 
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tried X ray studies and an esophagoscopy showed a dilated esopliagus ivitli the sigmoid curve 
to the right at the lower end of the esophagus near the cardiac orifice No ulcer or tumor was 
seen. He liad lost ten pounds m weight but the general physical examination was otherwise 
negative Blood pressure was 130/80 The Wassermaim test was negative as was the urmalj 
SIS Examination of the blood showed the hemoglobm to bo 94 per cent, the red count 
4,640,000 and the white count 5,400 An esophagogastrostomy was done on Oct 2, 1944 The 
postoperative course was uneventful but, as far as the ability to swallow was concerned, im 
provement was slight 

On Dec 1, 1944, lie returned to the hospital and an esophagoscopy was done There 
was no evidence of ulceration, but it appeared that the new opening was not ns large as it 
should be Also, it showed that the posterior wall of the inastomosis acted like a flapper 
valve A No 16 bougie went through the orifice without difficulty Thereafter the patient im 
proved somewhat and regained some weight Smee the outcome could not be called satis 
factory, a subsequent operative procedure to enlarge the openmg w ns required 

Eeoperation was done Jan 30, 1945, and the opening was enlarged and the postenor wall 
of the anastomosis which acted like a valve was fastened to the posterior wall of the stomach 
(Fig 6) Smee then he has gained weight and has no difficultv m swallomng 

Case 7 — E M., a white woman, 61 years of age, entered the hospital on Oct 17, 1944, 
and was discharged on Oct 31, 1944 The complaint was of regurgitation of undigested food 
and liquids and some pam at tlie lower end of the xiphoid process She dated the complamt 
from a time one and one-half years previously, when she fell, striking over the xiphoid process, 
and also f rar turing some nbs The vomiting gradually grew w orse, particularly if she be- 
came mentallv upset Her weight dropped from 140 to 116 pounds X ray examinabons 
and esophagoscopy showed marked dilatation of the esophagus without evidence of ulcer or 
tumor The cardia was dilated with but temporary rebef General physical exammation was 
negative except that the blood pressure was 185/100 Examination of the blood showed the 
hemoglobin to be 100 per cent, the red count was 5,120,000, and the white count and dif 
ferential were normal The blood Wassermann test and unnalysis were negative An 
esophagogastrostomy was performed on Oct 19, 1944 The postoperative recovery was en 
tirely uneventful and she was discharged on the twelfth day after the operation Microscopic 
exammation of the tissue removed from the cardiac ring showed fibrosis and chrome mflnin 
mation, with edema This patient did fairly well after operation but contmued to have sonic 
difficulty m swallowong food, particularly following mental upset From a surgical stand 
pomt her condition was not entirelj satisfactory 

The patient re-entered the hospital April 19, 1945, for reoperation At operation the 
posterior wall of the anastomosis was found to be actmg like a valve It was sutured back 
to the posterior wall (see Fig 0) Smee then she has gamed weight 

Case 8 — M L , a white woman, 37 years of age, entered the hospital on Nov 29, 1941, 
and was discharged on Dec 24, 1941 For the last two and one half years she had vomited 
almost every day, particularly after taking water She had a sense of fullness at the base of 
the esophagus directly over the xiphoid She had lost some weight and sufleered paroxysms of 
1 omiting In December, 1939, x ray studies and esophagoscopy had shown a dilated esopha 
gus A general physical exammation was essentially negative The cardiac end of the esopha 
gus was ddated on nme occasions, on the last of which a perforation at the lower end of the 
esophagus was caused An emergency operation was performed, through a transthoracic ap 
proach, and an esophagogastrostomy was done on Nov 29, 1941 The postoperative recovery 
was very good In December, 1944, she reported that she was able to swallow perfectly, but 
had had recurrent attacks of biliousness caused by disease of the gall bladder Apparentlv 
this illness had no connection with the operation on the esophagus 

Case 9— H G W, a white man, 65 years of age, entered the hospital Dec 11, ISU, and 
was discharged Dec 27, 1944 The chief complamt Mas that he ivas unable to eat an} aohd 
food for the last three months He had lost ten pounds m weight 
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Post ln-;lon rp\calcil Hint ho had hoon in this ho'.pitnl in Oolohor, 1035, hcmuse of ro 
gurplntion of food rcconth oilon mIiuIi lind hoi n (roiiifr on for four \oMrs lioforo that Tlic 
vomiliii and rofnirpilntion oon^i^tod of nnohanpod and undidostod food At limea ho would 
Tomit food caton (\\ont\ four to fort\ oinht honri lu foro IIik woifjlit dropped from 154 to 
120 pound' This cpi'odo of \omitin(r and repiirKitulion tamo on lorj shorth following the 
rather sudden death of hi' oniplo\or of whom ho wn' ior\ fond IIo noticed recurrence of 
'evere attacks of \ omit mg when iindi r an undue nnioimf of oniotioiial strain 

General plnucnl o\ainination at tins entn was os-onlialh negatne All the laboratory 
work was ontireh within normal limits mil the onh po'itno findings wore tlic \ rna findings 
of the osophnpis X nn exaiiiinalion of the osojihngus showed it to ho a largo, oasilj dilatable 
tube with \cn actuo peristalsis At the lower end, pist nbo\c the diaphragm, there was a 
marked, funnel shaped narrowing of the esophagus 

An esophagogastrostonn was done nee la, 1944 A biops\ of the cardiac ring was 
taken, and the pathologic report reiealed tis'-ue from the esophagus shoeing chronic inflam 
mation and fihroam The posto])eniti\e eour'o was oscentmllv nncieiitful He was discharged 
from the hospital tweho dais posfoperatneh, faking n soft diet without difflcultj 

CtSL 10 — 11 K a colored woman 27 seirs of age entereil the hospital Dee 22, lOll 
liecau'e of loss of weight weakness and \oniiting after eating This ditficiilty had been pres 
eat for at least tleien inoiiths and had become severe during the past si\ months Her weight 
one \car liefore was ITo imunds and at the time of admission was 104 She thought the vomit 
mg began after she had taken some pills prescribed for her hi a chiropractor to bring on 
menstruation Vfter t ikiiig the pills for two daas, a “blob of stuff'’ was ejected just like 
a miscarriage and bleeding eoulmiied, off and on, for three weeks She complained that the 
pills made her throat burn and contract down «o that food would not go through Following 
this, the burning sensation continued and she consulted a doctor who took roentgenograms and 
found a mnrkedh dilated esophagus with a \cn narrow opening into tlio cardiac end of the 
stomacJi These findings were eonfirme<l at thi« hospital She was found to lm\e a 4 plus 
AA'assermann reaction and «ho was put on nn intensive course of antisypliihtic therapy Durmg 
this tune, however, there was no change in the abilitv for her to keep food down Tho general 
pkvsical cvammntion upon entrance into tho hospital was essentiallj negative, except for 
evidence of weight loss Blood pressure was 120/80, liemoglobm 92 per cent, red count 
4,310,000, white count 7,200, with a normal differential The urine was negative Due to an 
estremely sensitne gag reflex and lack of cooperation of tlio patient, dilatation was not satis 
factory She was prepared in tho hospital by washing tho esophagus out twice a day for five 
Some of tho mnforml returned was icrv foul smelling An esophngogastrostomy was 
done on Dec 31, 3945 Tho postoperative course was von smooth It is too short a time to 
give any particular follow up on this patient 

DISCUSSION 

Certain cliaracteiistics aie evident in all of these cases For example, the 
patient’s sjTnptonis become pionoiinced when he is under mental or emotional 
strain When all facts aie consideied, it seems evident that some neurogenic 
factoi enters into the etiologj- of the condition This is especiaUy evident m 
Cases 3, 4, 5, 7, and 8 

The ages varied widely, indicating that cardiospasm may be found at al- 
Pfost anj’' age In the .small nnmber of cases reported, the disease was more 
common m women than m men 

The results of esophagogastrostomy have proved so satisfactory m 
patients treated by this method that the performance of the operation is felt 
^ he justified There weie no deaths m this senes, and eight patients received 
complete lelief, two patients requiied a subsequent operation Esophago- 
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gastrostom.}^ appears to offer a more direct approach to the problem than any 
other of the numerous operations suggested The details of the operation have 
been so well described by Ochsner and DeBakey^ that fui'ther report other 
than the illustrations seemed unnecessary 

ADDENDUM 

Dr Clayton Lyons of our StafE has recently operated upon a sailor for severe cardiospasm 
tlirough the transthoracic route with excellent results This patient had had two previous 
procedures done through the abdomen for dilatation of the cardia without benefit 
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TRANSPLANTATION OF TORS FOR I'lNGERS 
FouR^>;T VouxG, D , Rocni '^ti r, N Y 

(From (he FniirrTifv of Fochattr Sthnol of Ifalirinc and Drnti’tlry, and the 
Strona Mt monni llo'tpitol) 

T he purpobc of tins lopoit is to consicloi tlie liansjilantalioii of toes as a 
moans of repairing losses of fiiigci-s Tlic imlicalions foi leplacing paitialli 
or complctch lost fingoi*s is foi the most pait cosmetic although to a cei’tain 
extent ntilitaiian One can get along well with thiee oi oxen two fingers as 
long ns the thumb is intact Ilowcxei, a lost thumb constitutes a gieat dis- 
nbihtx and when possible some substitute should he fiiinished Foi this leason 
most reported reconstructions of lost digits of the hand liaxc been icstoiations, 
bx one nieniis or anothci, of the thumli Thcic aic numeious methods xvhich 
bax’e been used more or less succcssfullx Among these ai c ]ii oslhcsis, phalang]7a- 
tion, rotary nnguintorx' osteotonix, tuhulai pedicled giaft xxith inserted bone 
fraft, transplantation of index fiiigei to position of thumb, and digital tians- 
plantation from citlici the hand or the foot "We xxill not discuss, in this lepoit, 
the ments or obicctions to tiie xarious methods used in thumb lestoiation 

If one xxishcs to icplace a lost fingei, onlx a fexx of these aie applicable 
Prosthesis is mentioned onlx to bo diseaided AVhile a piosthesis ina} peifoini 
a fair cosmetic function if caicfullx made and coloied, it is iiiscnsitix'e, trouble- 
some to keep on, and is usuallx' soon gixcn up bx the xxcaiei A fingei can be 
elongated to nomial bx a tubed giaft of skin and subcutaiicous tissue into xxliich 
a bone giaft is latei nisei ted and fixed to the metacaipal oi the most distal 
phalanx piesent Such a substitute fails cosmetically since the skin is neither 
the same eoloi noi tcxtuic, and does not haxe a nail The tiaiisplantation of a 
toe conies closest to fulfilling requiiomeiits of appeal ance and function 

The substitution of toes foi Angel’s xxas fii^st eoiiceix’ed by Nieoladoni ^ He 
reported, in 1900, the substitution of a pait of tiie second toe foi a paitial defect 
of the thumb The method has become Imoxxm as the Nieoladoni procedure, 
although Von Eiselsberg- in the same yeai repoited the transplantation of the 
second toe to leplace an almost complete loss of the index fingei 

Smee then theie haye been scatteied leports on the subject In 1930 
GueuUette^ collected 20 cases of reconstniction of the thumb by digital trans- 
plantation He found 12 cases in "svlncli tlie gieat toe bad been used, 5 in ‘wbic 
the second toe xvas used, and 3 in xvhieh a fingei had been transplanted Of these 
20 cases, 7 had active movement and there xvere only 3 xvhicli he classified as 
perfect 

Bunnell, in discussing the subject of reconstruction of the thunib, 
less condemned digital tiansplantation He stated, “The tr^P an e 
underg oes atrophy as m a paralytic fingei or one xvith a gir S sea , 

Peb annual meeting of the Society of University Surpeons New To k. 
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tissues suffering Sensation is very poor, as no one as yet has reported recon- 
necting the nerves Trophic sores and deep, progressing ulceration have oc- 
curred In most cases the new digit is hooked, atrophic, stiff, and without 
motion ” By inference one is led to believe that he favors other methods of 
reconstructing the thumb 

However, from the more recent literature one is not inclined to look upon 
the matter m quite such a pessimistic light There aie some results which have 
been examined and reported years afterward which appear to have been quite 
worth while and most of the poor ones can, I bebeve, be attiibuted to technical 
difficulties 01 to poorly conceived substitutes 

For example, OehleckeF^ reported a twenty-year follow-up on a ease in 
which the great toe was transplanted to replace a left thumb lost at the meta- 
carpophalangeal jomt The patient was a chemistry professor, was able to hold 
test tubes, beakers, etc, with the thumb and mdex finger, played the nolin, 
and was completely satisfied with the digit 

Eanschbuig'® reported the neurologic findings twenty yeara after Esser had 
transplanted part of the metacarpals and four small toes to a hand on which 
only the thumb was present In this case the tendons had been united The 
man was able to flex the toes and hand m mass to oppose the thumb The 
neurologic findmgs twenty years later were most interesting Light touch was 
excellent Localization of touch on the volar surface was good, the man being 
able to localize which finger-toe was touched, but on the dorsum knew only that 
the dorsum rathei than the volar surface was stroked He could localize pain 
stimuli correctly Temperature sense on the transplanted foot-hand was fai 
more accurate than on the normal foot There were four to five times as mani 
false answers to temper ature tests on the normal foot as on the transplanted 
one This man was able to use the hand in farm work and got along satis- 
factorily 

A somewhat less satisfactory result was leported by Neuhof The difficulty 
m this case which was reported seventeen years after the transplantation can he 
attributed, I bebeve, to the fact that a toe cannot be expected to grow to the 
size of a finger , this illustrates that some cases classified as unsatisfactory are 
due to errors m the original conception of the substitution When the patient 
was 7 years of age, the second toe was substituted for a complete congenital 
absence of a middle finger The toe slowly increased in length and thickness 
until adult bfe, but remained more nearly the length of a toe than a finger 
Neuhof stated that sensation returned in ringbke fashion and was "normal” m 
about SIX months 

Durmg the past ten years we have found twelve reports on this subject 
It IS interesting to note that six of these have come from Soviet Russia where 
the operation seems to have been more used than elsewhere For the most part 
these transplantations have been successfully accompbshed and the ultimate le- 
sult has been worth while 

From the bteratiire one gams the impression that for losses of the thumb 
from the metacarpophalangeal jomt distaUy, transplantation of the great toe 
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on the opposite side is the best digit foi substitution This is so because the 
position of the hand on tlic opposite foot is a natui al one that can be maintained 
without stiain Fiiigei leconstiuctions should be limited to losses wdiich arc 
such that the tmnsplanted toe can I'estoi-c nonnal length The best digit for 
substitution IS the second toe on the same side One furtlier notes that the almost 
sole cause of failure is the mabihty of the patient to beai the irksome position 
foi the iiecessaiy peiiod of three to foiu weeks If the pedicle is diiaded too 
soon, the toe is lost completely oi has a peiiod of pool circulation which latei 
predisposes to ati opine changes and seal ring It is also evident from the 
vanous lepoits that, even though tJie tendons be united, active motion is not 
assiiied Howevei, in pi'actically all mstanees fair sensation letums m nng- 
like fasluon fiom the anastomosis to the distal tip The return of touch pain, 
and tempeiatuie is constant Localization of touch is fair but astereognosis is 
the rale 

OPERATIVE PROCEDURE 

The operation lepoited in most instances varies little from the ongmal 
Nicoladom pi-ocedui-e The details may differ depending upon the level of the 
finger loss 

A U-shaped skin fiap is tunied distally at the base of the second toe and 
both dorsal arteries are divided The extensor tendon of the toe is cut high, 
the periosteum refieeted as a cuff, and the bone divided A tiansverse mcision 
IS made across the stump of the fingei, the extensor tendon located, the 
penosteum refieeted from the bone, and the bone end freshened The distal 
end of the sectioned hone of the toe is dislocated and the bone of the finger and 
toe approximated by suturmg the reflected periosteal cuffs The extensor 
tendons are sutured so that the suture Ime is proximal to the penosteal closure 
The skm flap is sutured to the skm of the finger and a plaster east appbed In 
about one month the volar attachment is divided and the flexor tendons are 
sutured 

In the ease to be reported, the operation was modified m two respects 
First, the meision on the toe was made longitudmaUy down to the extensoi 
tendon and the tendon sectioned Thus, the entire arterial supply of the toe 
was preserved Second, since the distal two phalanges of the second toe cor- 
responded exactly m length to the amount of finger lost, the proximal phalanx 
was dissected out subpenosteally and removed, leaving the joint capsule of the 
proximal mterphalangeal jomt attached to the proximal end of the second 
phalanx The flexor tendon of the toe was then severed. A dorsal triangular 
shaped skm flap was raised from the stump of the finger The capsular 
penosteal structures were elevated as a cuff from the phalanx and the extensor 
and flexor tendons isolated The end of the phalanx, which was covered by 
fibrous tissue, was then mserted mto the trough made by removal of the proximal 
toe phalanx, and the jomt surfaces approximated by suturmg the reflected 
capsular cuffs and the flexor and extensor tendons The tnangular finger flap 
of skin was sutured to the edges of the longitudmal mcision on the dorsum of the 
toe The necessary position had gradually been gamed pnor to operation, and 
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all that remained to be done was immobilization of the aim to the flexed lowei 
extremity The details of the case are as follows 

CASE REPORT 

Q M (S M H No 22747G), a 20 year old, single white woman, a stenographer, was 
first seen Jan 17, 1945, because of a partial amputation of the left index finger On Dee 12, 
1944, she was attempting to disengage the locked bumpers of two cars The driver of one 
car was her sister, who madvertentlj put the car in gear, catching the patient’s left index 
finger between the bumpers The finger was amputated at the mid portion of the middle 
phalanx When seen six weeks later the stump was well healed (Fig 1) There was con 
siderable anxiety on the part of the sister, who felt responsible and wished everytlung possible 
done to repair the damage They were advised that a too transplant could be done after the 
injured finger had returned to a more normal «tntc 



Fig 1 — Lkiss of Index finger Just proximal to the distal phalangeal Joint 

The patient was admitted to the Strong Alcnional Hospital on April 25, 1945 On 
April 28 the left knee was immobilized in acute flexion in a plaster cast The circulation 
of the foot remained satisfactorj and four dais later a bodi cast was applied to hold the 
left hip m acute flexion. The patient tolerated the position well and four days later, on May 
5, 1945, the stump of the left index finger wo-s attached to the left second toe as described 
(Fig 2) The side of the cast was padded with felt and the arm was immobilized against 
it with elastic adhesive The wound healed cleanh The circulation of the toe remamed 
completely normal The patient tolerated the poxition exceedingh well On May 27, 1945, 
twenty two days later, the toe pedicle was divided from midbne dorsaUj to midlme volarly, 
vessels were bgated, and the wound was sutured The circulation remained completely normal 
On June 5, 1945, exactlj one month after attachment, the pedicle was completelj severed No 
attempt was made to suture the wound as it was feared this might compromise the blood sup 
ply The wound smoothed out spontaneouslj and qnicklv healed The patient was discharged 
from the hospital on June 14, 1945 On Oct 8, 1945, she w as re admitted to the hospital and 
the excess soft tissue at the junction trimmed out on one side (Fig 3) It is planned to do 
tlus on the remammg side, but since the patient married and became pregnant, this has been 
delayed She was last seen on Jan 26, 1946, about eig it montlus after completion of the 
transplant and only about three and one-half months since the trimming operation The 
finger is normal color and the nail has already become more fingerlike There is no active 
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motion of (lie dmtnl plmlnngonl joint (Fig 4) Scnsntiou 1ms returned to tlio lo\el of the 
nnil bed Pho is able to locnlire light touch nnd pinpriek correcth o\er tins nron and to 
diffcrciitnte hot nnd cold 


A 



B 


Klj 2 — A This position was obtained graduallj The knee was first 
fiex'on and after four da\s the trunk was encased In plaster and attach^ to me I eg ca^ 
hold me hip acutely fiexed If the patient tolerates these steps preoperath ely, me cnanc^ 
maintaining me position for the necessarj four weeks are good B, The circulation or 
remained normal and the finger and toe healed together cleanly 


SUMMART 

The transplantation of a toe to replace a missmg digit of the hand was first 
leported by Nicoladoni m 1900 There aie not\ a few cases in the literature 
which have been followed foi as long as twenty years From these repo s i 


122 


SURGERl 




A B 

Fig 3 — A, The soft tiaauea are redundant at the line of anastomosis B, A few months 
later one side of tlie Anger has been smoothed out by excising excess skin and subcutaneous 
tissue This will be repeated on the opposite side 




I'je 4 — The Anger Is stable but has no active motion. Sensation has returned to the level 
of the naU bed The Anger can be usefully apposed to the thumb 
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would seem that the ultimate icsult, ivhile not pcifcct, is woitli ivhile It has 
been found that icplaccmcut of the thumli is best done In tiansplaiitmg the great 
toe of the opposite foot and that the second toe on the same side is most useful foi 
fingei restorations Complete actne motion of the tiansplanted digit is the 
exception rathci than the iiile but sensation ictiiins oier a peiiod of months 
so that localization of touch, pain, and tcmpeiatiiic is faiilj' normal 

The replacement of a tingei i\ ith the second toe is best bmited to those cases 
m which the loss is such that the toe tiansplant can i cstoie full length 
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CLINICAL AND EXPERII\IBNTAL OBSERVATIONS ON THE USE OP 
GELATIN SPONGE OR FOAM 


Hilqer Perr\ Jenkins, M D , Rudolph Janda, M D , and James Clarke, M D , 

Chicago, III 

(From the Department of Surgery, The Uvtversity of Chicago School of Medicine) 


O P THE leeent advances m operative smgieal technique, the development 
of absoi liable hemostatic agents is one of the most mterestmg The 
success of fibrin foam m neuiosuigery has been made possible by the plasma 
fiactionation program which has been conducted in the depaitment of physical 
chenusti’y of the Harvaid Medical SchooP and by the experimental and climeal 
woik on this mateiial by Ingraham and Bailey,^ and by Woodhall ^ The use 
fulness of oxidizied oi soluble cellulose has been well piesented in several 
reports by Piantz and co-woikeis,'* and others'^ 

A third hemostatic substance is gelatin sponge or foam This was first 
described by Con ell and Wise,® and subsequently has been the subject of ex- 
cellent experimental and elmical evaluation in neurosurgery by Pilcher and 
Meacham,’ and by Light and Prentice® We have reported studies on the ab- 
soibability of gelatin sponge ® It was found to undei go absorption withm 
about five weeks when implanted in the liver, kidneys, spleen, omentum, or 
abdominal ivaU In the piesenee of a conspicuous leucocytic reaction the ab- 
soi^ition was considerably acceleiated The response to the gelatin sponge 
was generally of a nature which could be described as a nommal or minimal 
tissue leaction as compared with what one frequently observes ivith absorbable 
sutuie material Subsequent to the absorption theie was no residual inflam- 
matory reaction observed A limited number of clinical observations weie also 
repoited To evalnate the usefulness of the gelatin sponge in the hemostasis 
problems of geneial surgery, furthei experimental and chnical studies have 
been conducted 

A senes of thirty dogs vas subjected to laparotomy using aseptic tech- 
nique and etlier anesthesia AVounds of various sizes and types were made m 
the hver, kidneys, oi spleem The gelatm sponge was moistened m sabne solu- 
tion, the air lemoved fiom the sponge, and the excess saline solution expiessed 
fiom the sponge It was then applied to the bleeding wound with gentle pres- 
suie foi about thiee minutes The sponge became adherent to the raw surface 
and controlled the bleeding In a few instances a second application was 
necessaiy No sutiiiing was reqmred to supplement the hemostasis or hold 
the sponge m place The size of the wounds varied from a deep scalpel incision 
to a moderate-sized wedge-shaped resection of a portion of a lobe of the liver 
(see Fig 1) ^ instances an entire lobe was removed One of the most 


T'Hia TV nrk was aided In part b\ grants from the Upjohn Company and b\ thp Phnrlpq "F 
md F S Worcester Memorial Fund of the Unhersltj of Chicago ^ Charles F 
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Fig 1 — A, wedge-shaped lesectlon of liver tissue in experimental animal free bleeding 
occurs from the raw surface B, Gelatin sponge packed Into the wound of the liver producing 
complete hemostasis The sponge becomes rather fliml> adherent to the raw surface of the 
Iher Lher tissue which has been rcscc ed Is shonn on gauze at lower portion of photograph 
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Fig 2 —GelaUn sponge " we“dj 

peered be about the same 
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interesting observations aside from the control of the bleeding was the manner 
in winch the sponge became adherent to the wound Within one-half hour it 
would become sufficiently adherent to the law surface that it was often difficult 
to remove the sponge without tearmg it 

These experiments on the hemostatic action of the gelatin sponge were 
done for the most part without the addition of thrombm In such experiments 
as were conducted with the gelatm sponge soaked m thiombm there appeared 
to be a more rapid hemostatic action, although this was not outstanding as 
compared with the sponge alone 

Control studies were made in many of the ammals usmg soluble cellulose 
In a few animals fibrm foam was also used (see Fig 2) Thiombin was not 
added to either of these two hemostatic materials The size or type of incision 
used m the liver, kidney, or spleen for these control studies was, of course, 
identical The immediate hemostatic action of gelatin sponge, soluble cellulose, 
and fibrin foam appeared to be approximately the same The soluble cellulose, 
which turns black upon contact with blood, did not adhere quite as firmly to 
the raw surface of the vound as the gelatm sponge The fibiin foam mass 
could be more easily broken up than the gelatin sponge 

These animals were sacrificed at varying peiiods of time fiom one day to 
SIX months after operation No evidence of secondary hemorrhage was found 
where the gelatm sponge had been used for obtammg hemostasis In one 
animal, however, there was evidence that the soluble cellulose had become 
dislodged from a wound in the liver which led to a fatal secondarv hemorrhage 
Within a few days the omentum was generally foimd to be adherent to the 
wounds packed with the hemostatic materials, thus forming a protective covei- 
mg to the wound In some mstances there were adhesions to adjacent organs 
which were dependent to a considerable extent on the magmtude of the 
wound and the amount of hemostatic substance used After about four days 
it was difficult to identify the soluble cellulose grossly although the gelatm 
sponge could generally be identified In a few mstances the gelatin sponge 
implanted m large wedge-shaped resections of the liver pioduced a small 
cavity AVithm about ten days, which was walled off by adhesions to surround- 
mg organs and the omentum, and which contained a lather gelatinous-like 
exudate This undoubtedly represented the liquefaction of the gelatm sponge, 
since it could not be otheinvise identified in the wound 

In these experiments where large wounds i\ ere made in the liver and other 
oigans and laige pieces or sponge implanted therein, it was generally found 
that the absorption of the gelatm sponge was more rapid than was observed m 
the previously reported study where relatively small mcisions and small 
amounts of sponge v ere used Microscopic studies of the tissues m this series 
demonstrated complete absoiption of the gelatin sponge in a number of in- 
stances vntlun tv 0 to thiee weeks In the previous study theie was micro- 
scopic evidence of the gelatm sponge in the li^er up to thiity-four days 

A clinical evaluation of gelatin sponge has been cairied out on sixty pa- 
tients In twelve cholecystectomies the sponge was used on the undersurface 
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of the liver to control the bleeding nftei removal of the gall bladder It was 
uecessaiy to hold the sponge in place inth sutures in several of these In five 
exploiatorv lapaiotonnes at winch a biopsy of the livci was taken, the sponge 
was packed into the bleeding v ound in the In er and held in place by a few 
raattiess sutnies In one of these cases two attempts weie made to control the 
bleeding bi packing with soluble cellulose foi tin ee nunutes each The bleed- 
ing was not conti oiled by the cellulose but after the application of gelatin 
sponge it piomptlv stopped Three of these gelatirr sponge rmplants in biopsy 
incisions in the liver, vhicli were peifoinied to establish the diagnosis of an 
inoperable neoplasm of the Inei, were subsequently recovered at autopsy The 
uncioscopic sections showed that the sponge was undergoing absorption in a 
manner similai to that nliich was piemouslv described for the evpeiimental 
implants in the In ei (see Fig 3) 



Fig 3 — Phototnicrograph of gelatin sponge in liver of patient seven days after eiplora- 
tory laparotomy and biopsy of liver Specimen "uas recovered at autopsy which demonstrated 
caj^omatosis and cirrhosis of liver The Interstices of the sponpe are filled with red blood 
cells, some fibrinous exudate and a moderate number of polymori^onuclear leucocytes. There 
Is a xone of fibrosis and cellular Invasion between the liver cells and the sponge 


In a splenectomy some very troublesome bleeding occur led from the 
undersurface of the diaphragm to which the spleen had been adherent This 
bleedmg was promptly controlled by the appbcation of several large squares 
of gelatm sponge It is believed that this contributed to the recovery of the 
patient In two neoplasms involving the mesentery of the small intestine a 
biopsy was taken and rather troublesome bleeding encountei ed This was con- 
trolled by the appbcation of gelatin sponge 

In operations on the thyroid the gelatm sponge has been used m six thy- 
roidectomies and m one biopsy (see Fig 4) The magnitude of residual bleecF 
mg after bgatnre was relatively sbght and ordmanly would not have require 
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additional bgature Such slight oozing as was piesent ivas controlled by the 
sponge In these cases theie appeared to be somewhat moie serum accumula- 
tion m the wound In one of the patients there was extrusion of catgut knots 
for about one month after opeiation 

In three opeiations on the bieast the gelatin sponge was especially useful 
for conti oiling oozing fiom the bieast tissue aftei biopsy or lemoval of benign 
tumors Some mattiess siitiiies ueie lequiied to hold the sponge in place In 
one case the gelatin sponge iias used aftei lenlo^al of a laige fibioadenoma to 
fill ui a dead space iihich Mould otheiwise ha\e piodiiced a maiked depiessioii 
of the bieast 



Pig 4 — Gelatin sponge packed Into blopsj wound of thjToId This controlled the 
bleeding from the wound As a precaution the sponge was held In place b\ se\eral mattress 
sutures (The diagnosis proved to be s ruma Ij mphomatosa ) 

In file lectal opeiations the gelatin sponge Mas of use as a pack aftei 
hemorrhoidectomy, fistula operations, and an anal plastic foi impel f orate 
anus The sponge is appaiently lapidly liquefied in the rectum and elimi- 
nates the necessity for lemoniig the usual type of pack which is seldom a com- 
fortable proeeduie foi the patient, and which may sometimes be madvertently 
oterlooked We Mould like to mention one experience Muth soluble cellulose 
as a rectal pack aftei hemoiihoidectomy On exammation the foUoMung day, 
it was found to have formed an airtight plug which had the consistency of 
dried glue It was dislodged fiom the rectum ivith some discomfort to the 
'patient We are mcbned to bebeve that this is one place where soluble cellu- 
lose IS most defimtely contrainibcated 

The gelatin sponge Mms used on dermatome donoi aieas in nine cases It 
stopped the bleedmg promptly with or without thrombin In most of the cases 
the gelatm sponge was bquefied m a few days where it had been in contact 
with the raw surface of the deimis In a few mstances the gelatin sponge 
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dried out and foimed a fiiin coa ci ing which i emnined until the donor area Avas 
healed 

Gelatin sponge has been used to conliol bleeding where excessive granu- 
lation tissue has been cut aA\aA’ m piepaiation for skin grafting Under such 
circumstances the gelatin sponge is lelatively inpidly absorbed Avithin a few 
days, so that it is not necessan to leniovc the gelatin sponge preparatory to 
skin grafting 

Anothei use foi gelatin sponge Avhich we have found is as a velucle foi peni- 
eilhn It Avas used in ten cases and by and laige the results Aveie favoiable in so 
fai as penicillin can be expected to be of use localh' These cases included in- 
fected gianulatiug AAOunds aa'IiicIi Avere piepnied for giafts, and ulcerated lesions 
of the leg AA'hieh Avere lefi actor y to othei foinis of treatment The sponge Aims 
soaked m sterile physiologic saline solution in Avhich imrying concentiations of 
penicillin were added Aftei leiiioAal of an from the sponge the solution Avas 
not expiessed fiom the sponge as was done Aidien it Avas used for hemostasis 
The sponge AAas then applied on the Aimund Some eoA’’eiing dressing Avas le- 
quired to hold it in place Within tAAmiity-foui liouis the sponge was usually 
liquefied to a consideiable extent AA'heievei it avos in contact Avith the Avound 
Wliere the sponge OA^ei lapped normal skin it Avas not appreciably affected 
The sponge Avas usually leapplied daily oi at least CA'^eiy othei day 

COMMENT 

From these experimental studies aa'-c haim been impressed with the obsei- 
vation that gelatin sponge apparently has hemostatic properties pel se This 
may be due to the enormous suiface area of the myriads of interstices into 
Avhich the blood may seep This vast suiface aiea may be a purely mechanical 
factor which aids in the clot formation from the bleeding Avound We do not 
Avish to underestimate the usefulness of thiombin but merely to point out that 
Avhat has been considered merely as the vehicle foi the thiombm has in itself 
a hemostatic action which has not been fully appieciated It is fan to con- 
clude, howevei, that some additional hemostatic effect is undoubtedly obtained 
by the use of thi ombin Avhich may not harm been easily detectable m our Avork, 
in view of the extensive data which have been presented in favor of the use of 
thrombin It is therefore recommended that thiombm be added to the gelatin 
sponge wherever it is used in cbnieal eases for the purpose of controUmg bleedmg 

Accordmg to Piantz the use of thrombin Avith soluble cellulose is not only 
unnecessary but also contraindicated The acid reaction of the cellulose 
negates the activity of the thiombm and if one uses an alkalme solution as a 
preliminary rinse before addmg the thrombm solution, this nullifies the specific 
hemostatic action of the cellulose which is a property of the acidity of the mate- 
rial Furthermore, the best hemostatic action of the soluble cellulose is obtained 
Avhen it IS appbed m a dry condition to the bleedmg surface 

In the clinical use of gelatin sponge we have been gmded by the principle 
that it should not be relied upon for hemostasis m any condition in which a 
ligature or suture would ordmarily suffice It has been used as a supplement 
to hgature or where bgature was not appropriate When a large number of 
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8 Light, E U, and Prentice, H E Gelatin Sponge, Surgical Investigation of a New 

Matrix Used in Conjunction "With Thrombin in Hemostasis, Arch Surg 61 69 77, 
1945 

Light, E U, and Prentice, H E Studies in Neurosurgical Hemostasis, Surgical In 
vestigation of a New Absorbable Sponge Derived Prom Gelatin for Use in Hemo 
stasis, J Neurosnrg 6 435-455, 1945 

9 Jenkins, H P , and Clarke, J S Gelatin Sponge, A New Hemostatic Substance, Studies 

on Absorbability, Arch Surg 61 253, 1945 

ADDENDUM 

Smce this work was submitted foi publication some additional data have 
been obtained In collaboration uuth Janda, and subsequently uuth Senz and 
Owen, wounds of the lena cava ivere made m dogs In tuenty-one out of 
twenty-three experiments the hemorrhage could be controlled by a gelatm 
sponge “patch” applied over the wound with fingei piessure foi two to four 
minutes This “patch” usuallj’- became adherent to the vein, seabng off the 
wound until it healed ovei, and subsequently undeiwent absorption One sec- 
ondary hemorrhage occurred in this senes In two instances the hemorrhage 
could not be controlled 

In collaboration with Senz and Owen, a series of seventeen expeiimental 
wounds were made m the aoita of dogs It was found that the hemorrhage 
could be controlled and the blood flow restoied by a “cuff” of dry, compi eased 
gelatm sponge held in place by foui chromic catgut ligatuies Blowouts sub 
sequently occurred after foui to six days because of the friabihty of the 
sponge When the sponge was supported by an absoibable sheath of chromic 
catgut, the blovouts were prevented m nine out of ten animals In one of 
these a propagatmg thrombus was found adherent to the wound in the vessel 
In collaboration with Owen and Senz, wounds of the heart weie made m 
a series of twelve dogs Some of the wounds weie laige enough to admit the 
tip of a Anger mto the ventricle The hemoirhage was controlled by the appli- 
cation of a dry, compressed patch of gelatm sponge Aftei twenty to thirty 
mmutes the patch was usually adherent to the heait Theie was no secondary 
hemorrhage or blowouts m these expeiiments The twelve ammals of this 
series survived or were sacrificed from two to forty days after operation 

These additional expeiiments were done without the use of thrombm and 
support the view that the gelatm sponge has hemostatic properties per se 
This work will be reported in detail elsewhere 



MULTICENTRIC ORIGIN OF INTRAORAL CAECINOMA 
DANrLY P Slaughtek, ]\I D , Chicago, Ilx. 

(tTom the Dcpartvwnt of Surgery of the University of lUtnois College of Medicine, and the 
Tumor Clinics of the Hcscarcli and Educational and the EresVyicrian Hospitals) 

T he presenl-day lieatment of iiilinoial cancel has lesulted ni such a dis- 
couiagnig outlook that an c\ahiation of tlic factois of theiapcutic failure 
seems indicated Emphasis has peihaps hecn placed lightly on tlie occurienee of 
ceineal node metast-ases as a cause of failnie, but local iccuimice is likewise a 
serious factor in failure of cuie Although in icccnt year’s tieatmcnt methods 
used for control of the piimai’ 3 ’ lesion have nici eased greatly in efficiency, it is 
obvious that no patient can be ciiicd unless the disease is obliterated at its site 
of origin Trite as this may seem, there is a tendenev to lose sight of this fact, 
and to minimize the factor of pci'sistciice, oi leciiiiciice, of cancel at its primary 
site Ti\’o recent publications have brought out this factor ivithout emphasizing 
it Mai tin, IMunster, and Siigaibakei,* in a icview of 498 cases of lingual cancer, 
reported only a 45 per cent rate of five-ieai cure m 191 patients of this group 
who never at any time ui the coui’se of then disease showed evidence of 
metastases Their rate of fi\e-ieai cure m the 498 patients reported was 25 
per cent In then figures of patients with proved metastases who were not 
cured, it is not indicated how many had pei’sistent cancer at the primary site 
Then reported 45 per cent rate of five-year cure in those patients ivitliout 
metastases would indicate numerically a 55 per cent failure of control of the 
primary lesion, which indicates a high rate of failure Lawrence and Brezma,^ 
m a review of 108 patients with cancer of the oral cavity treated during a ten- 
year period at the New Haven Hospital, leported foi the entire gi'oup a 68 
per cent failure to contiol the primary lesion This figure includes the earliest 
treatment, in 1931, and is probably not a fair leflection of more recent results 
These considerations have prompted a study of the causes of failure in 
control of the pnmaiy lesions in patients with mtraoial cancel In the last two 
years eighty such patients have been treated at the tumor clmics of the Hhnois 
Research and Presbyterian Hospitals Although not suitable for any kmd of 
end-result reportmg, it is already apparent that in this group the experience 
ivill be essentially similar to that reported elsewhere 

It must be admitted that poor results are bemg obtamed throughout the 
country in spite of the fact that during recent years methods of delivery of 
canceiocidal tumor doses of gamma and x-radiation have been improved, and 
mgemous operations have been divised to effect anatomic circumvention in the 
excision of mtraoial cancers This report is concerned ivith observations of 
the biologic behavior and histogenesis of these tumors in their relation to local 
recurrence 

Close observation of the location, patterns of spread, and recurrence 
havior of these intraoral cancers has led me to an interpretation of their met lo 

Presented at the annual meeting of the Society of University Surgeons New h, 
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of growth, which is at variance with the generally accepted tenets of cancel teach- 
ing It IS generally considered that a mahgnant tumor grows by multiplication 
of pre-existmg- cancer cells,- and spreads by mvasion and destruction of sur- 
roimdmg tissue DesQnjition of -these two mechanisms might constitute a 
definition of a mahgnant iiunor, but such a simplified concept does not explain 
all the aspects of the growth and lecurience of carcmomas of the oral mucous 
membranes Ongm of these lesions from multicentnc foci of epithelial change, 
and their spread by progressive lateral cancenzation, is a concept that would 
explam many of the local recimences following treatment of mtraoral cancer 
The term “multicentric ongm” lefers to the ongm of tiiraoi ceUs at multiple 
"pomts m a given ai-ea of mucous membrane These separate foci of neoplastic 
change may be close together m a small area, or widelv separated If close to- 
gether the separate foci of ongm would coalesce as growth proceeded, and form 
a single tumoi If widely separated, independent multiple tumors would result 
The term “lateral cancenzation” ref era to groivth at the edges of a tumor 
by a process of piogiessive transformation into cancer of the epithelium, 
rathei than progressive destruction of the epithelium by pre-e\istmg cancer 
ceUs Latei’al cancenzation may occui bj’^ two methods, either through multi- 
eentric foci of independent epithelial change, or through a carcmogemc effect of 
cancer cells on benign epithelium This latter mechanism is conjectural, but it is 
beheved that multifocal ongm of mtraoral cancer is demonstrable Multiple 
foci of epithelial change into neoplasia occurs m vanoiis stages, and maturation 
of such a process does not occur simultaneously at various points m a given 
field of epithelium Thus, tlie tmie element enters and explains the progressive 
charactei of such a process Such a concept of the ongm and giowth of cancel 
IS contrars', however, to the tiaditional new of the mechamcs of cancer spread 
This concept of lateral cancenzation is not new, but has been discussed and 
dismissed m the older literature as not being corract Eibbert and Adami have 
both condemned it Ewmg^ has entertamed it as a possibihty for which there 
IS no adequate proof Kecently Bninschwig has leopened the problem and has 
submitted experimental evidence demonstrating these factors of multicentnc 
ongm and lateral cancenzation m induced skin cancer m mice, and m a spon- 
taneous skm cancer m a human subject (Bninschwig and Tschetter,'* and 
Brunsehvng and Thornton®) 'WiUis®’ ^ has published a thorough study of the 
ongms and spread of skm cancer m human subjects m which he concluded that 
such tumora not only arise in multiple foci of ongm which coalesce to form a 
smgle lesion, but that such lesions mcrease m lateral extent mamly by piu- 
gressive transformation mto cancer of the margmal bemgn epithehum 

A study of these eighty cases has yielded data supportmg these views as 
being important factors m the ongm and spread of mtraoral cancer This study 
has been earned put from two standpomts, first, a review of the topography and 
anatomic extent of the pnmary lesions and, second, microscopic study of ‘all 
pathologic matenal ai ailable In dassif jnng the lesions as to site of origin, 
the verv extensive ones were classified accordmg to the site of the center of the 
tumor, which seemed appropriate because many of these neoplasms mvolved 
widely the mucous membrane of contiguous structures Two of the patients 
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T\niy T 'I'l ^roKs ]\ >wI(.ht\ P\ti>sts 


WATOMIC 

DISTRIBUTION 


MlORORCOriC 
rmrNci oi 
MULTiri 1 

ORIOIN 

(IROSS FVIDENCI 

OF I-ATERAD 

SI READ GREATER 
TUAN DEPTH 

Base of tongue 

7 

0 

7 

Extensive di'cnse 

o 

1 

2 

Soft palate 

14 

0 

14 

Central palate 

O 

1 

2 

Quigiva 

13 

8 

12 

Floor of mouth 

5 

1 

o 

Buccal mucopu 

5 

3 

5 

Tongue 

IS 

8 

11 

Multiples 

14 

9 

14 

Total 

80 

!] 

72 


had mtraoial cancel of such an extent as to def\ classification These two mil 
be discussed in detail latei The anatomic disti ibntion of the tiinioi-s ill the 
cases studied is sliomi in the fii st column in Table I It will be noted that the 
last entm- is listed as multiple tumors The anatomic location of these multiples 
IS listed separately in Table II 

T\ble n AivAtomic Location op Mditipli- Tuaioks 


CASE NUMBER - IA)CATIOK~ OP TPAtOBS ^ 

t r ronsil Amd" gingiva - - i ' 

2 ToiieiPnnd gingivn r t'* ■ * * ■■ 

3 Floor of mouth att^foSgne 

4 Bilatemr “buccal nfuco^n ^ ^ ^ ~ 

5 Antrum and oppopite gmgiva 

6 Lip and tonsil 

7 Floor of mouth and tonsil 

8 Tongue and esophagus 

9 Lip and buccal mucosa 

10 Lip and buccal mucosa 

11 Tongue and floor of mouth 

12 Bilateral buccal mucosa, ton^e, and floor of mouth 

13 Tongue anterior and posterolateral 

14 Tongue anterior and posterolateral 


GROSS APPEARANCE OF TUMORS 

Study of the size, shape, and extent of the primary sites of these tumors 
brmgs out one finding of significance The majontv of even the advanced and 
late lesions has a much greatei involvement of the smface than of the deep 
tissues This characteristic does not seem compatible with the hypothesis that 
eentnfugal expanding growth mth invasion and destruction is the only mecha- 
nism of local extension of a tumoi of mucous membrane Although tissue 
barriers, such as bone or fascia, may delay or deflect expansile growth, this 
does not seem to explain the distinct tendency to lateral spiead involvmg mamlv 
the mucous membrane Of the eighty cases studied, this tendency to lateral 
spread in the mucosa was found in seventh -two, as determined by the gross 
aspect of the tumoi’s m situ In the third column m Table I is bsted the num- 
ber of tumors, according - to primary site, which was considered to show 
consideiably greater lateral extent than extent in depth This fact alone may 
or ihay not be significant as evidence for lateral spread by progressive eancenza- 
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soluce Neithei ^^e^e they in aieas to wluch metastasis could oceui A process 
of piogiessne lateral eanceiization seems to be the only reasonable explanation 
that could account foi such distribution ^ - 

MULTIPLE TUMORS 

PraMous studies® of multiple tumoisJiave proved dhat this phase of the 
multicentnc ongm of tuniois is nioie miportant than has been generally appie- 
ciated In the patients levieved m this study, fouiteen out of eighty had 



Fig 4 — LrO'n'-poT\ er photomicrograph of cross secUon of excised carcinoma of the tongue. 
The lesion is shown to he moderately Inaitratlng but sUIl of dl8tlnc0> greater lateral extent 
than extent in depth. At either margin of the carcinoma there is a wide area of henign but 
thickened and hj-perplastlc epithelium The boxed area to the right includes an extension 
of the lesion which Is nonlnBItratlng and represents Intraepithelial epidermoid carcinoma 
In situ 

multiple, mdependent malignant tumors mvoltung the oral or pharyngeal 
mucosa, an incidence of approximately 18 pei cent (Table II) These patients 
had multiple epidermoid carcinomas so situated that one lesion could not have 
ongmated by direct extension from the othei There aie two possibilities which 
could relate such lesions, eithei lymphatic metastasis to othei areas of mucosa, oi 
implantation of surface cells earned by the oral secietions The weU-known 
metastatic patterns of mtraoral cancer make it highly unlikely that metastasis 
would or could appear in separated areas of mucosa, particularly m tlie opposite 
side of the mouth As to the implantation of cancer cells mto a noimal, or even 
broken mucosa, expeiimental evidence and expeiience with transplantation of 
animal tumois make this so improbable that it practically can be precluded 
even as a possibility None of the multiple tumors desciibed herein weie of the 
so-called “kissuig cancel ' type, that is, lepiesentmg two tunioi-s hung in contact 
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With each othoi buh with no neoplnstic coimeclions Wliethci or not this is nn- 
plnutntiou cancel is dcbatalilc, therefoic, those fouiteon patients aic desciibccl 
ns haling tuio iiuilliplc tumois Smh cases dcnionstiate the factoi of ninlti- 
centnc oiigin, and tlieii incidence of 18 pci cent in tins small senes indicates 
the iinpoitancc of such a tactoi in tnnioi giowth, allliougli the niinibci oi 
cases IS too small to be oi sei ions statistical significance 


t 








Qr^XisttsS, 

FIe 6 — High-power photomicrograph of area boxed in Pig 4 extending from A to B 
This is the Junctional zone between the infiltrating and keratinizing epidermoid cai^noma to 
the left and the Jntraeplthellal cancer to the right, whose extent is delimit^ by the ared of 
the box in ^^h^ch point a; is located ^ 

The majority of these patients with multiple tnniore had only two separate 
lesions One patient, howevei, had seven intraoial cancers in three years When 
first seen, at the age of 30, she had an extensive squanious-cell carcinoma in- 
volving most of the right buccal mucosa, w'hich was tieated mth mtraoral 
x-radiation Theie was fairly extensive leucoplakia throughout the oral mucosa 
She lemalned well one yeai and then complained of severa pam in the opposite 
elieek Tins pain continued and a trophic ulcer appealed in the left buccal 
mucosa, opposite the area previously treated Biopsy of this revealed no cancer, 
but three months later the lesion was excised and at that time was composed 
of undifferentiated epideimoid caicmoma One year later the patient presented 
five new and separate i^all foci of carcinoma One was located on the dorsum 
of the tongue and measured 2 cm , one was on the light tonsil, measurmg 
mm , one was-m the right flooi of the mouth, measuring 1 by 1 5 cm , and two 
minute areas w^era on the buccal side of the mucosal bning of the lower lip, in t le 
antenoi guttei These were biopsied and tieated with ladon seeds ivit com 






140 


SURGERY 


plete regiession At the time of death this patient was clinically free of intra- 
oral cancel, hnt she had advanced bilateral cervical node metastases Biopsies 
of two of these lesions shoived what appeared to be origin of the carcinoma in 
several foci fiom the overlying surface epithelium The leucoplakia in this 
patient’s nioutli was extensive, and after obsei-vmg her thioughout the disease, 
one had the feeling that almost the entue oial mucosa m this patient would 
eventually have undeigone malignant tiansfonnation had she lived long enough 



Fig- 6 — Hlgh-po^ er photomicrograph of epithcllura at point marked a; In Fig i Here 
is shown Intraepithelial epidermoid carcinoma In situ As seen in Fig 4 this area extends 
for some distance past the Invading cancer 


JIICROSCOPIC FHIDINGS 

Study of the pathologic material available on the eighty patients m this 
series pioduced fui-ther evidence mdicatmg that multicentnc origm and/or 
lateral cancenzation are factora operatmg in the spread and growth of intra- 
oral cancel Smce the treatment of intraoral cancer is mainly by irradiation 
methods, only small biopsy specimens were available for study from most of the 
tumors These biopsies were routme specimens and were not removed m any 
debberate manner with this study m mind In fourteen of the patients com- 
plete excision was done, and m these cases the entire excised tumor was available 
for study The microscopic examination was earned out with three points lU 
view, first, evidence of ongm of tumor from superficial epithebum, especially 
m more than one area, second, study of the junctional zone between benign and 
mabgnant epithebum, and third, the condition of the epithelium in the benign 
periphery of the tumor 
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Biopsy Specimens — The small biopsy specimens Mcie not very satisfactory 
foi stnd^ because most of llicni ncic taken fioin llic central ulceiated aiea of 
the tumoi and showed notlnng but solid tuinoi tissue, fiom wdiich no conclusion 
could be diawii other than the diagnosis of cancel Tw'cnty-one of the small 
biopsies, howevei, which included nonulceiated tumoi oi some benign epithelium 
sliowcd evidence of oiigin of the malignant cells fi-om the oveiljnng surface 
epithelium in tw^o oi more areas Such evidence was based on the piesence of 


A" 



Fig 7 —Cross section of excised mandible with recurrent carcinoma of the overlying 
fflngiva and adjacent buccal mucosa (see text for history of case llluatratod in this and the 
following ngures) The alveolar ridge is gone, from previous tumor and radiation and the 
Tecurrent* tumor is seen to be confined to the epithelium and submucosa. To the right the 
epithelial change can be seen extending upward onto the buccal mucosa. The epithelial 
change Is a diffuse one and In this section appears to be arising at many separate points 

microseopjc fields with tumor cells showing invasion beyond the basement 
membiane of apparently benign surface epithelium, the mvasive cells being m 
direct continuity ivith the overljong epithelium Most of the sections showed 
areas which, taken alone, would represent “early cancer “ The surface epithe- 
lium IS eventually destroyed by extensive growth, but in early lesions the 
tendenej’" is doivnward and not upwaid mvasion It is, theiefore, considered 
reasonable to bebeve that small cell nests exhibitmg doivnward invasion through 
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the basement membrane, but still m continuity mth the epithelial layers, are 
evidence of origin of these cells from the epithebum at that point Demonstrahle 
isolated ongin of tumor cells from the surface epithelium in only one section is 
inferential evidence of multicentrie ongm of the tumor, because the rest of 
the tumor must have come fi-om othei cells The presence of two or more areas 
showing ongm of tumor cells from the surface epithebum is more adequate evi- 
dence of multieentnc ongm It is pmbable that biopsies taken deliberately from 
the penphery of tumors, and m larger sections, would show microscopic evidence 
of multieentnc ongm m a considerably higlier proportion of the tumors Study 
of the totally excised lesions v ould tend to bear this out 







Plsr 8 — Low-power photomicrograph of full thickness of cheek excised In continuity with 
the mandible shown In section In Fig 7 The top surface shows replacement of the epithelial 
layer by a diffuse, low-grade epidermoid carcinoma. This area of the tumor Is In part Intra- 
epithelial In situ cancer and partly Invaslva Such an area of tumor could hardly have arisen 
from one cell or from one small area. The picture of atjplsm to a degree diagnosable as car- 
cinoma Is essentially In the basal cell layers while the superficial layers are apparenUy stm 
benign and nonulcerated. 

Surgical Specimens — Fourteen specimens excised fiom the eighty patients 
weie availahle for study Thirteen of these specimens showed microscopic 
evidence of origin of the tumoi at multiple pomts fiom the superficial epithe- 
lium Thirteen of them showed lateral bnear extent considerably greater than 
their extent m depth The thiiteen neoplasms m each bst are not identical, as 
one tumor of the flat type did not show ongm of tumoi cells from the surface 
epithebum, and the one tumor of the mvasive and expansile type did show such 
a picture Obviously there was some difference in the cbnical picture of the 
fourteen patients treated sui gically as compared to the sixty-six patients treated 
by irradiation In six of the patients the tumors were treated by surgical 
methods because the lesions had failed to respond to irradiation or had "re- 
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currcd” following irradiation, and m all si\, bone was invaded bv cancel 
The othci eight eases consisted of fixe small or superficial and accessible epidei- 
moid eniTinonias of the tongue, one of the buccal mucosa of the upper hp, and 
two of the buccal mucosa nith iinasion of the inaMlla wlien firet e\aniincd 
Decision to utilwc suigieal o\cision pnmarih tor tbc five lingual cancers was 
pioniptcd In theiv acecssibihtA , ease of remoAul, and quick healing as compared 
Mith the jn-olonged discomfoit following i-adiation of such lesions 

Examination of the cioss sections of these excised caicinomas showed that 
all except one weie iclativch flat, supcificial tiimoix whose lateral linear extent 
was gieatci than their extent iii depth Higher power fields showed them to be 
unmistakabh malignant and invasive, but it was equally obvious that the 
change was a diffuse one ovei a wide extent of epithchuni At the margins of 
the malignant tumor, the transition into benign epitliehuni was abrupt, yet foi a 
\aiiable distance this benign epithelium showed distinct inpcrplasia In a fen 



j — High-power photomicrograph of area boxed In Pig 8 Here Is shown both 
mvaelvo and preinvasive epidermoid carcinoma. The epltbelisJ change Is a diffuse one Involv- 
ing m^y cells at once, and the neoplastic activity la not arising from any central source of 
centrifugal expansion 


sections this hyperplasia was atypical, and in some could be classified as mtra- 
epithebal carcinoma m situ In three of the lesions excised primarily, there were 
areas of benign epithehum interspersed between areas of frankly invading 
cancer (Pigs 1 to 6) In the one tumor which on cross section showed invasion 
equal to lateral extent, the junctional zone between mabgnant and benign 
epithelium showed what was interpreted as evidence of origin of the tumor 
cells from the surface epithebum. 
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The most thought-provoking finding from this study is the evidence of 
multiple ongm of tumor cells from the surface epithelium m the recurrent 
cancers Of the six lesions excised because of “recurrence” and hone invasion, 
three actually represented persistence and/or growth and extension during and 
after irradiation The other three tumors recurred one, one and one-half, and 
three years, respectively, foUowmg the original therapy The usual concept 
of local recurrence of cancer is that it is due to residual cells not removed by 
surgery, and not destroyed by irradiation, these cells resume their growth 
capacity and produce a new tumor as a continuation of the onginal one The 
findings heie recorded by no means mvahdate this concept, hut they do suggest 
that there paay ])e anpther mechanism which occasionally explains the recurrence 
of mtraoral epidermoid carcmomas This mechanism would he the progressive 
transformation into cancer of benign epithehum which has healed over the 
site of a destroyed cancer 

One case particularly illustrated the possibihty of such a mechanism. The 
patient had an epidermoid carcinoma of the right lower gmgiva, with erosion 
and exposure of the underlymg alveolar ndge In spite of the evidence of hone 
involvement, he was treated with x-rays through an mtiaoral cylmder with 
apparently complete regression of the tumor Withm six months after the radia- 
tion reaction had subsided the area was healed and the exposed bone covered 
by epithelium Three months later the area irradiated was covered with fairly 
heavy-leucoplakia This was hiopsied at a subsequent visit and proved to be 
benign h 3 T)erplasia Three months later the leucoplakia had become much 
thicker and had extended across the buccal gutter well up on the buccal mucosa 
Biopsy now showed squamous-ceU carcmoma Excision of full thickness of the 
cheek and the mandible was earned out Sections of the tumor are shown m 
Pigs 7, 8, and 9 The low-power view of the whole thickness of the cheek showed 
a low-grade, superficial, extensive epidermoid carcmoma, intraepithelial m some 
areas and mvasive m others The topography of the lesion made it improbable 
that such a neoplasm could have ansen either from one or many tumor cells 
which retained their growth potential following the ongmal roentgen treatment 
It IS equally unlikely that such a tumor could have ongmated from a smgle 
central source, either of residual cancel or of an entirely new tumor 

DISCUSSION AND IMPLICATIONS 

Study of the anatomic extent and gross appeal ance of the tumors m eighty 
patients with mtraoral cancer showed that the majority of such lesions were 
relatively flat with definitely greater Imear extent than extent m depth In 
18 per cent of the eighty patients there occurred at least two epidermoid car- 
cinomas, separated by areas of normal mucosa adequately wide to allow defimtion 
of them as mdependent lesions In the small biopsies from this senes of 
patients, there was found evidence m twenty-one of ongm of tumor cells from 
the hemgn surface epithehum m more than one area Fourteen of the patients 
had surgical excision of the tumors In this gi-oup thiiteen showed lateral extent 
greater than depth, and thirteen showed ongm of the tumor fiom multifocal 
contiguous areas of surface epithelium Some of these foci of ongm in the 
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periphein' o£ the tnmoi'S ^\clc isolated and sniionudcd by benign cpilliebnm 
In e^elv instance Mberc the entue tninoi nns a^alblblc foi study, the peripheral 
benign epithcluim Mas found to show a iiiaikcd degiee of In ]ici plasm, ntj^iical 
in a few instances to a dcgicc allowing the diagnosis of niti’aepithelml caicnionia 
m situ 

These tlii'ce factois, iiameh, lalcial spi-cad, multiple tumois, and micio- 
scopic evidence of multicentric foci of oiigni, w’ould seem to suggest that anothei 
niechainsm occasionalh’^ exists i*egaidnig the giowdli and spread of intraoral 
epidermoid carcinoma 

That the tumors lUustiatcd here could aiise finm one cell, oi one small focus 
of carcinogenesis, seems unicasonablc Theie is no question that a malignant 
cell divides and reproduces in a biologically lelative foim of geometric pro- 
giession, yet this mechanism alone docs not explain the behavioi nor the distribu- 
tion pattern of the epithebal changes in intraoral cancel 

These consideiations also tend to show' that epidemioid carcinoma not only 
does not anse fiom a single small focus in space, but neithei does it anse in a 
smgle small unit of tune The sections repicsented heie demonstiate multiple 
phases of epithebal change thiough all stages of caicmogenesis, from early 
reversible hyperplasia to fianMy invadmg squamous-cell carcinoma The 
process is a progressive one, both in a given field of tissue and in tune relation- 
ship 

Horizontal spread of mtiaoral cancel by a piocess of progiessive lateial 
canceiazation would seem to be a double process, consistmg of the division, 
gi*owth, and multiplication of existing cancel cells, plus foimation of a new foci 
of mabgnant neoplastic activity m the penphei’y of a tiimoi This latter 
process is pi-obably a self-bmited one in time and space and is mainly demon- 
strable only in faiily early tumors However, where a ivide field of mucosa has 
been conditioned to progiessive epithebal neoplasia, local "recurrences” of a 
tumor aftei ti'catment may often represent new foci of cancer arising inde- 
pendently at the edge of the treated or excised area 

There is suggestive evidence that recurrence of a earemoma within the site 
of a previously tieated tumor may be due to late neoplastic change occui'rmg in 
epithelium which has giown m from the edges and covered the site of a 
previously destroyed tumor Such epithelium may I'espond to the wound heal- 
mg stimulus, I’etaining its latent neoplastic potential which later becomes 
manifest as "recuirence ” Recunent tumors frequently appeal as superficial 
ulcei-ations, and not uncommonly are preceded by visible epithebal change in 
the form of leucoplakia This possibility needs further observation and in- 
vestigation 

SUMMARY AND CONCLUSIONS 

Eighty patients ivith lutraoral epidemioid caiciuoma have been studied 
from the standpoint of oiigm and method of giowdh of then tumois, and in lela- 
tion to local lecurienee follow'uig treatment The study i-esulted m three find- 
ings fiist, most of the turaoi-s weie fiat, vnth greater surface extent than 
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depth, second, 18 per cent of the patients had multiple independent pnmaiv 
tumors, thud, microscopic studj’- of biopsies and of iihole specimens removed 
suigicaUi shows eiudence of miilticentiie ongin of these epidermoid caicinomas 
This multifocal origm is in relation to both space and time The three sets 
of data togethei are evidence that many so-called local “lecuriences” may m 
reality be ney foci of cancel arising m the peripheral field of a pieiiously treated 
tumor 
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(From the Svrgtcal Research Lohoratory and the Department of Jtnetenolony of the 
Vnncrsiiy of Texat, 2Icdu:al Dranch) 

T he bacterial Horn of the gastmnlestmnl tiact is nltcied l)^ the oial adminis- 
tration of snlfasnxidme and siilfathalidnie’’ = hr loneiing the gi’am-iicgntive 
organisms and anaerobic bactciin The sulfonamides have little oi no eflcct on 
gram-positive oiganisms, especialh Stt cptococcus facetth'^ and mcmbeis of the 
Sabnonella gi-oup of organisms 

PenieiPin has activity against some oignnisnis not aflected by the 
sulfonamides It has been demonstialcd that ])enicillin is pi-csumabh destioicd 
by an enzyme, penicillinase, foimed In EsclicncJna coh Aftci the immbei of 



'Mienl'o characterlsUo altemUon of Uie bacterial 

tour hours (suectaylaulfathlazole) are glten orally to W 2o”oOO units 

ot Denlclllin E simultaneous Intramuscular admlnlstratlcm of « gram- 

PoslUve flo?a! ^ t*® farther change In either the grom-negattve 
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DIFFERENTIAL SPINAL BLOCK 
A Preliminuiy Report 

Stamj^y J Sarnoff, M D , and Julia G Arrowood, M D , Boston, Mass 

(From the Department of Surgery and tlve Anesthesia Laboratory of the Harvard Medical 
School, and the Surgical Services at the Massachusetts General Hospital) 

T he mtioduction of anesthetic agents into the spinal canal has, np to the 
present time, constituted an unpoitant aid to the surgeon in providing a use- 
ful type of anesthesia Howevei, from the physiologic point of view, this simple 
piocedure is perhaps an uniefined technique Possible differences in suscepti- 
bility of the various kinds of fibers that traverse the subarachnoid space have 
not yet been adequately studied If such diffeiences in susceptibihty should be 
established, the technique of subaiaehnoid in]ection would become more im- 
poitant as a theiapeutie and diagnostic tool than it now is 

Anatomic eonsideiation of the nenm fibera m the subaiaehnoid space, in- 
dicates that it should be possible to introduce into the spinal canal a concen- 
tiation of procaine which would block autonomic neiwes wlule affecting other 
types of fibers mmimaUj oi not at all ^ This report is concerned ivith attempts 
to demonstiate this 

Gasser and Eilangei,^ working with cocame, and Hembecker, Bishop, and 
O’Leaiv,^ working with procaine, have demonstrated that the class C fibers, 
the least mi eknated of a mixed nerve are the first to be blocked v hen subjected 
to local mfiltration ivith the anesthetic agent It does not necessanly follow 
that these fibers (in which class autonomic fibers geneiaUy fall) aie blocked by 
a lowei concentration, but it does suggest that this is so and that, therefore, 
these fibera could be pieferentially blocked 

Preliminary experiments m the cat mdicated that this was tiue, smce a 
powerful sjunpathogenic reflex, the carotid smus leflex, could be abohshed m 
the vagotomized cat by a 0 15 pei cent pracame pei fusion of the spinal canal 
(after the method of CoTuP), at a time when the animal mamtained sponta- 
neous respiiatory activity and gave a contialateial muscular response to the 
electrical stimulation of one femoral neive 

material and method 

Siv patients horn the surgical waids of the Massacliusetls Genei-al Hospital 
served as subjects All weie men ranging m age from 30 to 81 years, the average 
bemg 53 years 

At the beginning of the observational period the patient was bi ought mto a 
room m which the temperature was constantly mamtamed at a given low level 
(between 15 and 20° C ) The patient wore only a loin cloth A needle was 
mtroduced mto the spinal canal between the third and fouith lumbai vertebrae 
and connected with lubbei tubmg foi contmuous mtraspmal admmistiation 

Presented at the annual meeting of the Society of University Surgeons New Tork, 
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after the method of Lemnion® Adnunistration of procaine solution of the 
desu'cd conccntiatimi and at any desired rate was then accomplished using the 
method and equipment dcsciibcd in a piciuous communication ^ ® 

Eight thermocouples wcie then placed as follous one tliennocouple on the 
plantai aspect of each gi'cat toe, one on the latei’al aspect of the dorauin of 
each foot, one each on the pahiiai aspect of the right thumb and imddle finger, 
and two in diffeicnt paits of the lOom The thcimoeouples weic connected to a 
device uluch continuously lecoi'ded tlieii tempeiatuies and they remained in 
place for the duration of the expeiiment The ixicoiding device was then 
started and adequate contixil levels weie obtained At this time the initial dose, 
10 c c of a 0 2 per cent solution (20 mg ) of piocame hj diochloiide, was run m 
in about thiee minutes Thereaftei 15 diops pei mmute (0 6 c c or 1 2 mg ) 
were allowed to run m until the dcsiied effect oi height of block was attained 
The subsequent rate of admmistiation was determined by the duration and 
level of the block desired Blood pi-essui'c, pulse, and neuiologic observations 
were made at regular mteivals In one patient determinations of the cerebro- 
spinal fluid pressure weie earned out by tempoiaiily connecting a spinal 
manometer to the segment of tubmg connected with the spuial needle *- Tlie zero 
pomt for the manometer was aibitianlj'^ chosen as tlie level of the skin of the 
back so that all observations weie a few centimeters too high, although I'elative 
deviations weie accurateh i effected No other medication was given at any 
time 

The neurologic examination used during the course of these experiments 
was as follows The appreciation of pinprick was elicited with a sharp needle, 
touch was ascei'tained by using the blunt end of the needle, a debcate camel’s- 
haii brash, and fingei pressure Propnoception was determined by exammmg 
the patient’s appreciation of toe position Vibratory sense ivas exammed by 
the use of the 256 tunmg folk Heat and cold sensation were exammed by the 
use of heated and cooled steel rods It should be mentioned that, at the tem- 
perature at which these expeiunents weie conducted, the prapei appreciation 
of heat and cold was unpaired pnoi to the mduction of the differential spmal 
block Therefoie, m subsequent paids of this papei when it is stated that there 
IS loss only of pmprick sensation, it should be remembered that impaument of 
temperature sense also may have been present In each of the six cases studied 
the patient volunteered the infoimation that his feet were gettmg waim when 
the skin temperature rose and weie gettmg cold agam when the skm temperatuie 
began to fall (in those cases m which it declmed appreciably toward the end of 
the experiment) At regular mteivals the patient was asked to flex and extend 
his foot maxi mal ly and to roll his thighs medially and laterally as far as they 
could be roUed He was asked to tense his abdommal muscles and to perform 
a full inspiration The deviations fiom this outbne m method are specified in 
the case reports 

The woik of Landis and Gibbon® *® and of Morton and Scott^^ mdicates that 
m an mdividual m whom the skm temperatuie has been brought to below 24° 
C , any factor which then causes the skm temperature to rise to 31 5° C or above 
may be assumed to have caused a complete block of the vasoeonstnetor nerve 
fibers to that area We attempted to meet these criteria m our experiments 
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, RESULTS 

The results indicate that a block of sj^mpathetic fibers and those carrying 
impulses concerned with the appreciation of pmprick can be accomplished with- 
out affeetmg other forms of sensation (with the possible exception of thermal 
sense) or motoi power, m so far as these impulses aie reflected by the neurologic 
examination used 



Fig 1 

CASE REPORTS 

Case 1 (No 506033) — P P , 62 years of age, had carcinoma of the stomach (preop 
erative) (Pig 1) A lumbar puncture was performed at 9 10 a.m: and, satisfactory skin 
temperature levels being obtained, the initial dose of procaine was administered at 9 47 A.M 
This was 250 drops (10 c c or 20 mg ) and took three imnutes to mn in. The dnp was then 
continued at the rate of 15 drops (0 6 c c or 1 2 mg ) per mmute. At 10 03 A.M the skm 
temperature of the toes rose sharply The skin temperature on the dorsum of the feet rose 
shortly thereafter The temperature of the right hand remained the same Coincident with 
the sympathetic block there was a barely discernible dimmution of sensation of pinprick on 
the medial side of the upper portion of each thigh. There was no other loss of sensation and 
no apparent loss of motor power Paralleling the rise m skm temperature there was a sharp 
fall in blood pressure The sympathetic block persisted for 1 5 hours. Nausea and vonutmg 
v.ere not present at any time The patient received a 20 mg initial dose and a 60 mg total 
dose over a period of thirty five nunntes 
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Case 2 (No 43GCH) — C H, 30 jears of age, had a Iioniorrlioidcctom^ (so^en days 
postoperative) (Pig 2) A lumbar puncture was performed and a continuous spinal needle 
was inserted between tlio third and fourth lumbar vertebrae at 10 40 A jt At 11 11 A m , 10 
PC (20 mg ) of procaine hjdrochloride wore allowed to run in Tlio drip was then set at 15 
drops per minute At 11 50 A.jr the rate was changed to 20 drops per minute and at 11 53 
A ir there was a sharp rise in skin temporaturo of both lower extremities Twenty three 
minutes prior to the rise in skm temperature, impairment of the appreciation of pinprick be 
gan to manifest itself in the first sacral segment This increased and at the time of the nse 
in skin temperature it was at the level of the eleventh thoracic vertebra The temperature 
of tlio right hand remained the same througliout the experiment There was no other loss 
of sensation and there was no loss of motor power at anj time during this experiment 
Paralleling the nse in skin tcmiwrature there was a moderate fall in blood pressure whieh rose 
again as the skin temperature fell The patient received a 20 mg initial dose and a 131 mg 
total dose over a period eiglitv two minutes 
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Case 3 (No 511980) — W M , 38 years of age, had a right mguinal hernia (preoperative) 
(Fig 3) Satisfactory skin levels having been obtained, the mtraspinal dnp was begun at 
11 27 A,M Between then and 11 30 a M 300 drops (12 c c or 24 mg ) were allowed to mn in. 
The dnpper was then regulated at 20 drops per mmute At 12 11 p M the skin tempera 
ture of both feet rose sharply The dnp was discontinued at 12 45 p ir Twenty six minutes 
pnor to the rise m skm temperature there was beginning, spotty impainnent of appreciation 
to pinprick m the right lower leg This gradually rose and at 12 65 P m it was at the fourth 
thoracic segment The temperature of the right hand remamed the same throughout There 
was no other loss of sensation and no loss of motor power at any time durmg the course of 
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this experiment There was a sbght fall m blood pressure parallebng the rise of the skm tern 
perature to the lower extremities and this was accompanied by slight nausea and Tomiting 
The initial dose was 24 mg of procame hydrochloride The total dose was 144 mg of pro 
came hydrochloride over a penod of seventy eight mmutes The patient received a larger 
mitial dose in terms of cubic centimeters ns well as procame hvdrochlonde and a larger total 
dose tlmn any other patient m this series Measurements of the cerebrospinal fluid pressure 
showed that immediately after the initial dose there was a 6^ cm. nse m pressure and at the 
end of the mfusion there was a 1 5 cm. nse as compared to the pressure before any mfusions 
were given 
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Case 4 (No 381479) — S B, 81 years of age, had herpes zoster (Fig 4) The skm 
temperature values for the nght thumb and middle finger (the initial portion of Pig 4) are 
to be disregarded inasmuch as the high values were obtamed because the hand -was allowed 
to he on the chest 'When it was removed from the chest the skm temperature feU promptly 
to 23° C , as IS seen m Fig 4 The initial dose of 8 c c of a 0 2 per cent solution failed to 
produce a nse m skm temperature although gradually diminishmg appreciation of pmprick 
became apparent thirty mmutes after the initial dose was given The initial dose was followed 
by the admmistration of 6 drops per mmnte and at 10 54 A.M: was changed to 10 drops per 
mmute At 11 30 a.ii this was raised to 12 drops per mmnte and at 11 53 A.M to 15 drops 
per mmnte This failed to mduee a nse m skm temperature, and a 0 3 per cent solution was 
run in. The rate was then continued at 10 drops per mmute At 12 45 p m the skm tern 
perature of the feet rose sharply and tliere was a dimmution of pmpnek up to the level of the 
Bi-xth thoracic vertebra There was no other loss of sensation There was no loss of motor 
power at anv time durmg the course of this experiment The dripper Was stopped at 1 44 p ii 
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Parnllcling tlio nso in sKiu tcraporaturo fhoro wni n ■>lmrp fall m blood pressure which rose 
ngnin when the skm tempemturc begiiii to como down There were slight niiusen nnd Aomiting 
nt the height of the symputhctio block 

Tins CNpciiment wns the first, ])eifoiinetl and accounts foi the cautious 
initial dose and diop rate administeied in the first poition of the c\peiiiiient 
The pi’eceding four experiments demonsliatc tliat tlie lowei poition of the 
thoracolumbai outflow was pai-aljTied m so fai as this is indicated hy a paialysis 
of the peiipheial vasoconstrictoi fibers 



Fig i 


Case 6 (No 382923) — E T, 54 years of age, had intractable amputation stump pam 
(Fig 6) Only four thermocouples Wfere used in this experiment Satisfactory skm levels 
having been obtained, the intraspmal dnp of 10 c c (20 mg ) of procame hydrochlorido was 
given in three mmutes starting at 5 46 PM The dnp was then continued at a rate of 15 
drops per minute until 7 01 p M At 6 15 p M the stin temperature of the foot rose slmrpb 
and nt 6 50 p Ji the skin temperature of the hand (right middle Unger) also rose sharpb 
Impairment of the appreciation of pinprick began to diminish just prior to tho rise m skin 
temperature in the lower extremity This eventually (0 50 pm) rose to the third thorao o 
segment Paralleling the rise m skin temperature there was a iiiodorato fall in hlowl 
Slight nausea and vomitmg were noted at this time Aeconipanj Ing the loss of 1' ’'1'^ 
the rise in the skin temperature the patient vohiiitcorod thn( ho wns , 

relief Of the amputation stump pain that he had Imd for seiond jn.l.s^ an" 

to four hours following the induction of ^ ovporlnio.K The lolnl do.e was 

no loss of motor power at any time during tho lourao ills i 

106 mg in seventy five minutes 
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Case 6 (No 509346) — W 8 , 53 years of age, had carcinoma of the stomach (preop 
erative) (Fig 6) At 2 30 p M , satisfactory akin temperature levels having been obtained, 
the initial dose of 10 c c (20 mg ) procaine hydrochloride was administered mtraspinally m 
three minutes At 2 52 p M the rate was slowed from 15 drops per mmute to 10 drops per 
minute and this rate was contmued imtil 3 30 P M Seven , minutes after the initial dose the 
skm temperature of both feet rose sharply As the concentration of the drug rose m tli,e upper 
portion of the spmal canal, complete block became manifest in the upper as well as the lower 
portion of the thoracolumbar outflow ParaUelmg the rise in skin temperature there was a 
moderate fall m blood pressure which rose agam as the skm temperature began to fall In 
this patient the rise m skm temperature preceded by a few mmutes the loss of appreciation of 
pinprick in the areas of the second and third lumbar segments EventuaUy the loss of ap 
preciation of pmpnck rose to the second thoracic segment The dnp was stopped at 3 30 
p M There were moderate nausea and vomitmg during the periods of hypotension and sympa 
thetic block There was no other loss of sensation and no loss of motor power at any time 
during the course of this experiment The mitial dose m this patient was 20 mg, the total 
dose 76 mg , over a period of sixty mmutes 



Comment — Cases 5 and 6 demonstrate that it is possible to block not only 
the lower portion of the thoracolumbar outflow, but the upper portion of the 
thoracolumbar outflow as well, without blocking sensory fibers othei than those 
concerned with pmpnck and without causmg motor loss In Case 6, where there 
was a complete block of the upper portion as well as the lower portion of the 
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thoracolumbai oiilflo'w, i1 is justifiable to assume that all the ai’cas m between 
the uppei and the lowei poition leacted in the same fashion In this ease, then, 
we ha\e an expcnmental piepnintion in •whieli theie are appaiently no im- 
pulses traveling ovei the fibere caiijung vasoconstiictoi impulses to the 
peiipheiy 

Three patients expeiieuced a loss of sensation to puipiick appieciably be- 
foie the use in skin tempeiatuie, and the interval between the two end points 
was long enough to be suie that they iveie sepaiate phenomena In two other 
patients the appaient sjmpathetic bloek and the loss of sensation of pmprick 
came at about the same time In the sixth patient theie was but a circum- 
scribed, minimal loss of puipnck sensation at a time when the lowei simipathetic 
block was complete 



Nausea and vomiting were present m foui of the six patients studied 
These symptoms were absent in two patients, one of whom had a profound fall 
m blood pressure, m fact, the largest encountered m this senes Nausea and 
vomitmg occurred m one patient m whom the fall m blood pressure was 
neglieible The pulse rates are not revealing for, although a tachycardia might 
have been expected m the presence of the low arterial pressure and low filling 
ressure of the right ventncle and great veins, nevertheless, it is to be assumed 
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that there is a sufficient amount of piocame high enough in the spmal canal to 
affect materially the impulses transmitted by the cardiac accelerator fibers 
This effectively blocks the reflex activity of the carotid smiis and great veins, the 
mam homeostatic mechanisms uiidei conditions of hypotension Makmg this 
assumption carries with it tlie implication that cardiac acccleratoi fibeis are 
blocked by a lower concent! ation of the agent than the penjiheial vasoconstrictoi 
fibera, since a lelatne bradvcardia vas piesent in foiii patients in vhom vaso- 
dilatation of the fingeis did not occur 

A differential spinal block was gii en to twentj -f oiii additional patients , tlic 
findmgs did not diffei materially from those of the six described in this papei 
The details of these twelve cases wiU lie given m a later communication in which 
the use of the method in diagnosis and therapy is described ““ 

Hypotension in Spinol Anesthesia — It has been suggested^-’ that the 
fall in blood pressure follmving the induction of spinal anesthesia is due to the 
musculai flaccidity accompanying it, since this leaves tlie lasculai bed im- 
suppoited and deprives the veins of then nonnal support and massaging action, 
with consequent lowermg of venous return, cardiac output, and arterial pressure 
It has also been mamtamed that paralysis of the intei costal muscles limits 
thoracic excursions thereby decieasmg the aspiratorv action of the thorax, thus 
diminishing venous return, cardiac output, and arterial piessiire In our 

group of patients sympathomimetic drugs weie not given The hjqiotension 
following the induction of the differential block was equal to that seen with the 
undifferentiated block m which no drug theiapy is given Yet we did not 
encounter motor block of any land at any tune dunng these experiments, and 
it would seem that both of these mteiiiretations become unlikely m the bght of 
this and other evidence If, then, we may be permitted to discaid the loss of 
appreciation of pinprick as not sigmficant in regard to hypotension, it would 
seem certam that, as previously suggested by many authors, the hypotension 
foUowmg the mduetion of spmal anesthesia is the lesult of the paralysis of 
sympathetic fibeis and the vascular dilatation consequent theieto This evidence 
does not shed any bght on which components of the vasculai bed are most 
directly responsible 

Ordei of Nerve Bloch — The sequence of neiwe block accoidmg to Maxson“ 
and Evans®^ is as follows pam, temperatuie, touch, proprioception, motoi and 
sympathetic fibers Hembecker, Bishop, and O’Leary,^ iismg more definitive 
methods, concluded that the block of nerves both m the spmal canal and 
penpherallv occuired m the following sequence vasoconstrictors, temperature, 
pain, motoi, joint sense, pi-essure sense, and touch By slowing down the 
sequence of events as they occm, vnth the use of a dilute solution, we are able 
to brmg a finer focus to beai on this sequence It will be seen from the eases 
which we have presented and from research now m progress that there is no 
smgle regular sequence of events but that eithei the sympathetic fibeis oi 
the fibers concerned mth the appieciation of pmpiick may be blocked first, 
occasionally as much as forty-five minutes occmrmg between the block of the 
two kinds of fibers 
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SUMMiVRA AND CONCLUSIONS 

1 It IS possible to rntroduce a concentialion of piocnine into the sub- 
arachnoid space Mliich will block the fibeis caiiyiiig vasoconstiictoi impulses to 
the periphery" and also those conceined with pinpnck without niateiially affeet- 
mg fibeis conccnied nith toueh, pi-opnoception, vibiatoiy sense, oi motoi powei 
This IS teimed differential spinal block 

2 Hypotension duiing spmal anesthesia is not the lesiilt of musculai 
flaccidity or dimuiished thoracic excui-sions but is a i-esult of the inteiiuption of 
sjTnpathetic vasoconstrictor fibers 

3 The determination of the lei el of the loss of sensation to pinprick yields 
only yen' appioMiiiate information coneeiiiiiig the level oi block oi other kinds 
of fibers 
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Review of Recent Meetings 


ANNUAL JEEBTING OP THE SOCIETY OF UNIVERSITY SURGEONS 
New York, N Y, Feb 7-9, 1946 
Clarence Dennis, M D , Minneapolis, !Minn 

T he 1946 meeting of the Society of University Surgeons was held in New York, N Y , 
Feb 7, 8, and 9, 1946, members were guests of the surgical staff of the Columbia 
Presbyterian Medical Center The group was welcomed by Dean Bappleye, who pointed 
out two challenges to be met by groups such as this The first, that of surgical training 
for the returning servicemen, and the second, the maintenance of high surgical standards 
in the face of the prepayment medical plans shortly to be instituted 

Dr Whipple related his eipenences in surgical extirpation of pancreatic cancers, 
with his conclusions on proper diagnostic and technical procedures Dr Darrach discussed 
the history of the Lane technique in the plating of fractures and Dr Auchlncloss spoke of 
Dupuytren’s contraction Dr St. John presented his much discussed data on the frequency 
of discovery of gastric malignancies in routine gastrointestinal roentgen studies of patients 
past 50 years of age (1 24 per 1,000) Dr Golden presented roentgen evidence that the 
occasional occurrence of vomiting after gastrectomy is due to marked temporary hyper 
tonicity in the proximal and distal loops Dr Oanavarro presented some of the first stabs 
tically significant data to appear in support of early ambnlabon after surgery In 600 
cases, as compared to 600 controls, postoperative complications were cut in half by early 
ambulation, less medicabon was needed, patient morale was better, and savings in cost 
and hospital bed days resulted Patients were made to walk within twenty four hours 
Dr Richards presented results on catheterization of the heart via the basilic vein, with 
data on lesser circuit pressures in various cardiac and pulmonary diseases Dr Humphreys 
presented a case of pulmonic stenosis improved by the Blalock operation. Dr McDonald 
presented a \ ery convincing film on the use of heterologous skin grafts as temporary dress 
mgs in extensile burns Dr Hanger presented a readily comprehensible arrangement of 
tests of liver function — one that seemed to simplify the problem to most members Dr 
Seegal aroused much interest and speculafaon by her presentabon of the isolation and 
antibiotic activity of protoanemomn, a derivative from buttercups, this agent is effective 
against Bacillus coh and the tubercle bacillus in doses well tolerated experimentally Dr 
Frantz presented data on her absorbable gauze for hemostasis Finally, Dr Parsons made a 
plea that returmng members of the Armed Services keep their reserve commissions and 
otherwise retain an active interest in the medical departments to av oid repebbon of errors 
of the early period of World War IL 

During the afternoon of February 7, members of the Columbia Presbyterian staff 
presented further brief reports Dr Moore presented reasons for qmck aspiration of 
traumabc hemothorax without air replacement Dr Haagensen showed statistics indicat 
ing education of both the public and the profession in the next step in reduction of breast 
cancer mortality Dr Werner reported intravenous use of ciystallized ammo acids, and 
Dr McLaughlin discussed the use of removable wire sutures in tendon repairs Expen 
ences with thiouracil were recounted by Dr ElUott, 20 per cent of the patients in his 
senes developed complications, but the drug seemed more valuable than iodine alone 
Dr Maier dwelt on bronchogenic evsts and methods of diagnosis 
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A penes ot domonstrnlions In members of the Columbia Presbj tonnn staff, Doctors 
Frantz, Meleney, Scudder, Murray, Howes, and Blakomoro complcfod the soosions for tlio 
first dna 

Papers presented b\ Msitmg members of the Society arc to bo found olsowhoro in 
this issue of StIKQEtl\ 

The Columbia Presbyterian group left a aory marked impression upon the mombors of 
the Society becniiso of the quality and quantity of the investigative work being pursued 
there From quite another aantago point tho impression was equally marked, for in ad 
dition to tho scheduled cocktail hour, tho formal dinner at the Pennsylvania Hotel, and 
tho ovccllcnt luncheons served to tho guests, tho group proved cordial hosts on every 
occasion throughout tho meeting 



Book Reviews 


Plaster of Paris Teclmlque Br T B Qmgley, M D Pp 107 I7ew York, 1945, Tlie jMac 
niillan Company 

This monograph is a ivell irritten manual dealing with the practical application of 
plaster casts It is well illustrated with photographs which for the most part show the steps 
in the application of casts to the larious parts of the bodj The description of improvised 
methods of supporting patients for application of hip spicas and other casts is good and the 
methods are unique 

Since this is a manual designed to mstmct those unfamiliar nuth the use of plaster 
and the application of cast*;, only a single, simple method is described in most eases One 
might gam the impression that fracture tables and more conventional methods of appljing 
casts are unnecessary and not needed 

As n whole the monograph is sufficiently complete and covers the necessary material 
well It should find its place ns a supplementary text in the medical student's hbrary and ns 
a manual for all mtems, residents, and practitioners who must applj casts 

General and Plastic Surgery, With Emphasis on War Injuries By J Eastman Sheehan, 
MJI, Professor of Plastic Reparative Surgerr, New York Policlinic JJedical School 
and Hospital Pp 345, with 495 lUustrations New York, 1945, Paul B Hoeber, Inc 
75 

This brief text outlmes a number of well known principles in the treatment of war 
wounds The earlier chapters comment rather generallj on the principles of wound excision, 
control of infection, and the various tvpeB of wounds resulting from war trauma. 

The chapters on bums are quite brief The illustrations throughout the book are almost 
entireh copied from other texts, particularh from Hamilton Bailey’s writmgs 

The latter chapters deal with the regions of the bodv and describe a number of standard 
plastic procedures 

Practures of the Jaws Bv Robert H Ivr MJ) , DBS, P A C S , and Lawrence Curtis, 
AB, kID, DDS, FACS, Lniversity of Pennsylvama Ed 3 Pp 174, with 199 
illustrations Philadelphia, 1945, Lea S, Febiger $4 50 

This, the third edition of this popular book, maintains the high standards set by the 
prev ous editions The authors draw their material from a large experience with the subject 
and the e.\cellent drawings and illustrations are nearlj aU from their own cases The book is 
well written and the different types of fractures are dealt with clearlj and conciselv There 
are, in addition, chapters on the Roentgenographie Technique and Dietary Management in 
Jaw Fractures This book is a valuable contribution not only for the oral surgeon but for 
the general surgeon as well 
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hea\y fluid into the sjnnge Does away tsith the waste 
of suspension which cannot be wthdratvn from the inside 
surfaces of a bulk container Always a new, sharp, 
properly gauged needle And, best of all perhaps, there's 
no bothersome cleaning of needles or fringe afterward Just 
throw away • Set consists of a sterile synnge wth an 
affixed 20 gauge, inch sterde, stainless steel needle, 
and a glass cartridge plunger containmg a 1 cc dose of 
300,000 units O Sorry that supply doesn’t always meet 
demand, but we’re producing larger quantities every day 
Abbott Laboratories, North Chicago, Illinois 
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Pneumoperitoneum Treatment 

By Andrew Ladislaus Banyai, M D , F A CP , F CCP 

Associate Clinical Professor of Medicine, Marquette UnUersIty Medical 
School. Milwaukee Wls Member, Editorial Board ‘ Diseases of the 
Chest ' , Formerly Preceptor In Tuberculosis School of Medicine 
UnUerslty of Mnsconsln Madison Wls 


376 Pages, With 74 IllustraUons Price, Cloth $6 50 


From the Preface 

P ^'EUMOPEEITOJ^EUM as a therapeutic procedure has been known to the medical 
profession for over fifty years In the early days of its employment it was used in 
the treatment of tuberculous peritonitis only From this modest beginning its 
clinical application has been gradually eypanding, as e-cplained m the chapter, Historical 
Eeyiew 

During the past decade therapeutic pneumoperitoneum has been gaming a gradualh 
mcreasmg recognition and acceptance Encouragmg reports have been published 
in the medical literatnre on its yalue in the treatment of emphi sema bronchial asthma 
pulmonary abscess, pulmonary hemorrhage, and particularly on its employment m the 
treatment of tuberculous pentonitis and enterocolitis, and of pulmonary tuberculosis 
Furthermore, satisfactory observations have been reported with this treatment m the 
management of a number of other conditions which, are discussed in detail m the 
chapter on the miscellaneous applications of this method 

Pneumoperitoneum is a technically simple and safe procedure E\eTj physician with 
average manual dexterity should be able to give this treatment As a matter of fact 
it has been proposed, and I believe justly so, that pneumoperitoneum treatment of 
ambulatory patients should be earned out by general practitioners whenever given 
circumstances so require. I maintain that reading oier carefully the outlines of its 
technique should enable one to give pneumoperitoneum without any difficulty 

A rapid increase m the therapeutic use of pneumoperitoneum is attested by numerous 
reports published on the subject during the past decade These include communica 
tions from widespread parts of this country as well as from South and Central Amenca 
Europe, and Asia. 


THE C V. MOSBY COMPANY 

S207 'Wni'hlncton Blvd St Doalg 3 Mo 

Gentlemen Sena me a copy of Banj al s Pneumoperitoneum Treatment Price cloth $0 50 
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• Includes new treatments, many of them 
evolved in the war • Recent discoveries 
and developments in pharmacology, in 
eluding the findings on penicillin and the 
sulfonamides • Three part survey of each 
affection, comprising diagnostic symp 
toms, etiology, and treatment • Detailed 
descnption of drugs, spcafying Nature, 
Solubility, Dosage, Method of Adminis 
tration. Pharmacologic Action, Toxic 
Effect • Important new material on the 
Rh faaor in clinical pramce. Shock Treat 
ment. Burns, Chemotherapy, Defiaency 
Diseases, Nutrition, Gynecology, Eye, 
Ear, Nose and Throat • Newly revised, 
enlarged, rewritten, so that the work is 
up to the last minute in material and accu- 
racy • Abundantly illustrated, with forty 
color plates • Qear, readable type • Conve 
ment quick Thumb Index, plus a special 
Pharmacologic Index 
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! i I 

yet ruggedly maintains its liasic 

• I I 

lubricating quality under the 

] I f 

niobt trying conditions Even ex- 

i i I 

posure to air for 18 hours does 

* ■ f ( 

not deprive it of its excellent j 
lubricating properties 
bricate instruments ishich are 
warm and moist, yet it has excel 
lent solubility in hot or cold 
water for easy remov al from in- 
struments and gloves Distinctive 
also in Its greater transparency, 
dependable uniformity, low 
freezmg point, and in its bacteri 
ostatic action Supplied in tubes 
of 2 oz and 5 oz 


BURROUGHS WELLCOME & CO (U S A.) INC 9 & 11 EAST 41ST'FrREET, NEW YORK 17, NLT’ 
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FROM AN ORIGINAU CTCHINO BY CRNCttT D ROTH 


SCHOOL OF MEDICINE. UNIVERSITY OF MICHIGAN. ANN ARBOR 
Instituted in 1B50 as the Department of Medicine and Surgery, it was the 
Erst professional school of the University Through the efforts of Professors 
Abram Sager and Silas H Douglass, the department early e tablished 
itself as a midwest center of medical scholarship and research In its 
expanding growth and development the University of Michigan Medical 
School typifies the Increasingly high standards of medical instruction m 
state universities throughout the country 


for increasingly effective results in surgery are con- 
stantly being provided by the practical development of improved technics and 
therapies Similarly, solutions to improvements in the field of sutures are also 
being provided by modern research and the development of new materials and 
methods of processing Some of the ways in which D &. G is helping to increase 
the variety and efficiencj^ of sutures are described in the following pages 







Not just a non-boilable suture... 

But D&G t hermo-fle x* Catgut 

Where a non-boilable suture is preferred, D&.G Thermo-Flex 
catgut provides the special advantage of maximum practical 
flexibihty— in addition to a ngidly controlled balance of 
quahties essential to correct behavior This superior com- 
binauon of quahties is achieved by D&.G’s carefully planned 
research and absolute control over processing, from the 
selection of raw materials through every step of manufacture 
Thermo-Flex is available with swaged-on Atraumatic needles 
developed in collaboration with eminent surgical authorities 
for every type of surgery in which catgut is indicated 

*Res- Trademark 



utures 


"This One Thing We Do" 



D&G sutures are obtainable through responsible dealers everywhere 

DAVIS &GECK, INC, 57 WILLOUGHBY ST, BROOKLYN 1, N Y 



Agreeable Iron... 

Marked fieedom from gastro-intestinal distress is an oulstand 
ing property of Fergon— Steams stabilized ferrous gluconate 
Even patients intolerant to other forms of iron accept Fergon 
readily and most patients show more efficient utilization 
more rapid hemoglobin gam 


Person 

.Sffuty ntsoas f ^ 

For Hypochromic Anemias 


THERAPEUTIC APPRAISAL BriUr 
Tolmifrtf— Fergon b only illghily ion 
Ired ihcrcfore virtually non Irriutinp 
o'cn when admlnUtered before meal*. 
Urtter /C ft jortrd — Fergon ii soluble 
ihrotighoui the entire pH range ot the 
gauro intestinal iraa DeiUr 
as shown by comparative clinical 
stmlies • 

INDICATED in the treatment and pre 
%eiuIon ot hypochromic ineraiii. 



especially In patients intolerant to 
other forms of iron 

AVERAGE DOSE for adulU is S to 6 
labiels (5 gr ) or 4 to 8 teaipoonfuls of 
elixir daily for children t to 4 tablets 
(s gr ) or i to 4 teaspoonfuli of elixir 
dally 

SUPPLIED as 590 elixir bottles of 6 
andiGfLoz. * gr tablets, bottles of 
100 5 gr ublcts. bottles ot 100 500 
and 1000. 


A trial supply uHlt gladly ft< sent pn rrqunt 


■^“'^Stearn 


DETROIT 3t MICHIGAN 


NCV. YORK RANIAJ cm SAN fRAh CISCO WNDSOR* ONTARIO S^T>NEy AUITRAUA AUOtLAND NEW ZtALRND 

RetaiVolC p, tiyl Goebet. U- F^J dn. Wdpiroo 16 547 1957 THdf-SlMk R**. U S P*L OC 




I N the display cases of leading med- 
ical museums, many surgical instru- 
j ments of earlier days, bearmg the 

' PILLING hallmark, tesufy to the sig- 

nificant contributions to Surgery made 
hy PiUmg during the past one hundred 
and thirty-two years 

The modem Pilhng mstruments pic- 
tured above, designed by acknowl- 
edged leaders m brain, obstetrical and 
general surgery, today embody the 
tradiuonal quahties of authontative 
design and superlative workmanship 
which have always distmguished m- 
struments made by the house of Pilling 
since Its foundmg m 1814 


Write today for illustrated literature 
describing PiUing instruments for 
Brain, Obstetrical and General Surgery 
Address George P Pilhng & Son 
Company, 3451 Walnut Street, Phila- 
delphia 4, Pa 

(1) P15150-51 Frazier Brain Retractors 

(2) PI 8486 Jones Scissors 

(3) P15424 Ferguson Suction Tube 

(4) PI 6992 Sweet Scissors 

(5) PI 5482 Adson Saw Carrier 

(6) P9170 Hams Mercury Weighted 
Tube 

(7) P20800 Kennedy Clamps 

(8) P9140 Miller-Abbott Tube 
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ITH FREEDOM FROM NEEDLE HOLDER DIFFICULTiE 


In fhe Singer Surgical Stitching Instruments the conventionally 
separate entities of needle, needle holder and suture supply 
have been united in one single instrument • This ingenious 
construction entirely eliminates holder difficulties Singer 
needles are securely locked at any of seven practicable angles 
thus slipping of the needle from the holder because of 
too loose clamping, or breaking off because of too tight cldTmp- 
ing, or shifting of position are quite impossible Yet the needle 
may be quickly loosened for odjustment and relocking in a new 
A ■ k I A ■« position by a simple turn of the handle lock nut • Send for 

^1 ni |i|| b ft# a comprehensively illustrated booklet to obtain full details 

" * about the many other advantages of the Singer suturing instru- 
SURGICAL STITCHING INSTRUMENTS ments increasingly the choice of discriminating surgeons. 

* Bobbin wound svfures (cof- 

gvt Kofton nyfon stlk) ovofA 

I able through Oavi5 & Geek, 

I / j Inc Brooklyn New York 


SINGER SEWING MACHINE COMPANY 

Surgical 5/lfcb/ng Instruwonl Divition 149 Broadway New York 6 N Y ( 



WUhout obligollon pJeose send copy of jlluHroJed booklet 


Ouf ntw^if rimj erroHob}* fof thowf 


J 



New Technic 



Saves Nurses Time 
with the Automatic 

GOMCO 

THERMOTIC DRAINAGE 
PUMP 

XhJs Oonico de\ olopment marks n decided 
advance in drainage tccknlc Replacini; 
mannally operated bottle apparatus, 
the Gomco Thennotic Pump provides — 
aatomatically and for continuous service 
— grentle controlled neffotUo pressure 
or suction for all typos of dralnapo It Is 
quiet in operation non'mecbanlca], simple 
to operate. Keqolrcs less current than 25 
watt bulb Built throoehout to hlerhcst 
surfficnl standards Neat In appearance — 
easy to keep clean and sanitary Details 
on request 

Gomco Surgical Manufacturmg Corp 

83231 Bast Ferry Buffalo 3 Notv Tork 


SURGICAL EQUIPMENT 



To Your 
Communily^ 
Chest 


Thtan JV^ords 

Everybody Benefits — 
Everybody Gives as lai o r e 
than a slogan Youi local 
Community Chest Red 
Feather Services help to pro- 
vide your citizens with health 
and hospital care, education 
and recreation facilities, and 
family and child welfare 
guidance and help 

Keep it n p — Don't Let 
Them Down This, too, is 
more than a slogan For 
use still has a big job to do 
in seiving the new inductees, 
the convalescent wounded, 
gariison troops, and m pro- 
viding USO-Camp Shows in 
hospitals 

Give generously to the 
USO and your Community 
Chest 
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It is not unusual to find 
mention of repeated use of . . . 




eitJi’S wui 


mcacNizEB msuzATazY stimuiant 




Durmgprolongedsurgerympoorriskpatientsit^t 

^usual for Coramme to be --i 

numberof such reports indicatmgdrarBaticbf^sa^^ 

results ^ very gratxfymg to the ^ 

learned to depend on Coramme in such em g 


available 

For oral administration 


Ampuls of 1 5 cc. 
Ampuls of 5 cc, 

IjquidinOouncebomo 

16 ounce botUo 


CIBA 


PHARMACEUTICAL 


PRODUCTS, INC , 

In Canoda 


SUMMIT, NEW JERSEY 
Ciba Company Limited, Montreal 
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Ready 

This Month! 

S OitETIlME this month the 
greatly improved new third 
edition of Mead’s classic ORAL 
SURGERY will come from the 
Mosby Press Dr Jtlead has 
revised thoroughly, bringing the 
subject matter up to date, cor- 
lecting and expanding 
More than 250 new 
illustrations have 
been added, as well 
as 12 new color 
plates This excel- 
lent illustrative ma- 
terial adds greatly 
to the practical value 
of the book. 

Dr Mead has also 
added new chapters 
on chemotherapy and 
the correlation of suigeiy and 
prosthesis in oiofacial deformi- 
ties The procedures presented 
conform to present-day thought 
!RIuch of the new matenal in- 
corporated m this new edition 
IS based on improvements de- 
veloped durmg the war 

The author contmues to pre- 
sent the practical apphcation 
of oral surgery from eases 
.within his oivn wide clinical 
experience 


NEW 

THIRD EDITION 

ORAL 

SURGERY 



STERUNG V. MEAD, 
DDS, ms, BS 
Washington, D C 


1400 pages, 
805 Illustrations 
16 color plates 

price, cloth, 
$15 00 


THE C V MOSBT COMPANY MJ 

3207 Washington Boulevard 
St Louis S, Missouri 

Gentlemen Eeserve my copy of the new third edition 

MEAD’S ORAL SURGERY 

Attached is my check for $15 00 Charge my accoimt. 

Hr 


Address 



TANTALUM 6«i Swi^entf^ 


A SURGEON’S REPORT 


have used tantalum ^vire suture material on all 
our hand injury cases for the past year and have 
a large series of them to look back upon I have 
used the tantalum wire for both buried and cutane 



ous sutunng In this fairly large 
series of cases I have not yet seen 
anj evidence of anythmg hut mini 
mal tissue reaction I have not yet 
had a single mfection in any of the 
cases ivhere tantalum ivire ivas used 
in these hand cases, which, to me, is 
quite remarkable because I am sure 
you will appreciate how diflBcult it 
IS to obtam bacterial and physical 
cleanliness in working with the 
hand of the factory worker *’>’> 

*0]ioD C T "The Piece of Tantelinn in Surgery ” 
iLdnitriil MetliciDc 13:917 Novemher 1944 


r 
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ETHICON 1 



Ethicon suture laboratories 

DIVISION OF JOHNSON t JOHNSON 
NEW BRUNSWICK, NEW JERSEY 


September, 1946 
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Without any stimulation of the central nervous system whatever. Solu- 
tions 'Tuamme Sulfate’ (2-Ammoheptane Sulfate, Lolly), -when apphed 
mtranasaUy, produce long-lasting, uniform shrmkage of the nasal mucous 
membrane Furthermore, Solutions 'Tuamme Sulfate’ do not impair 
cihary motihty and there is no secondary vasoddatation Solution 'Tua- 
mine SuKate,’ 1 percent, is mtended for routme use and is the solution 
of choice for prescriptions The 2 percent solution is supphed for apphca- 
tion in the doctor’s office when a more mtense effect may be desired 
Solutions 'Tuamme Sulfate’ are available at all prescription pharmacies 

ELI LILLY AND COMPANY 

INDIANAPOLIS 6, INDIANA, USA 
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VoL 20 


September, 1946 


No 3 


Original Communications 


TBEATIIENT OF EXTREMITIES FOLLOWING SUDDEN FAILURE 

OF CIRCULATION 

Gordon Murray, M D , J S Simpson, M D , and N A Watters, M D 

Toronto, Canada 

(From the Department of Surgery, University of Toronto, Toronto General Hospital) 

T here is mueli evidence to indicate that tlie orthodox method of treatment 
of acute failure of circulation such as oecui’s m embolism, diabetes, senile or 
Buerger’s gangrene, oi injuries to major blood vessels and frostbite, ^ might be 
revised to advantage The textbook ticatment of such conditions, namely, eleva- 
tion, heat, and mild antiseptic dressings, is a suivival of the past, antedating 
Harvey’s diseoveiy of ciiculation of the blood and the mci eased Imowledge of 
physiologic pimciples Sydenham’s recordmgs of the practices of Hippocrates 
mdicate that m 410 b c he used the methods just described It is probably fair 
to assume that Hippocrates did not know the physiology of circulation as we 
know It His object m treatment was to hasten the formation of the Ime of 
demai cation and to facilitate the natuial separation of the gangrenous from the 
adjacent living tissue, and his principles of elevation, and application of heat 
and embalming heibs, which are the textbook methods of treatment today, were 
quite effective m piecipitatmg a pregangrenous condition into frank gangrene 
with the result which he desiied With the present knowledge of physiology, 
it would seem that the application of lational prmciples might prevent the 
advance of a piegangienous condition and might set up conditions which would 
faioi a leliiin of circulation and smwival of the part 

Elevation — With unpaired aiteiial flow into an extremity, elevation beyond 
the hoiwoiital can easily set up conditions under which no blood maj'' reach the 
peiiplieri This postuie also empties the vems so that only the pioxiraal 
capillaiies of llie extiemity ha\e any circulation passmg through them This 
is easily seen in cases of arterial embolism of the lowei extiemit\ AVith the 
patient Lnig hoiizontally on the back, the toes and fore paids of the feet are 
eleiatcd, and m the tiqucal case aie snow white in color while the thigh and 
leg reg ions, 11111011 aie not cleiated about the venous lei el of the trunk, aic 

RcccBcd for publication June 0 194B 
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SURGJ-H1 


survive long pciiods of tune as can be demonsti alcd by icfiigeiation of tissue 
cultuies, skin giafts, and vaiious other tissues The degree of cooling must be 
conti oiled to avoid a Iciel, beloiv nhich o\igon intei change may be nilubiled 



^ Indluiting tlio altos of artcilul ligation ncccssaix to pimluco gongiLiin of an oxtroinlty 

of an animal 



Fig 2 — Schernatlc drawing Indicating metliod bv wblcb the blood (low Nsas determined and 
the sites at which neiwe block was carried out. 


liclnxation of Aitoial Si)(ism-— The application of heat to the tiiink oi 
otliei extremities is beneficial, causing reflex drlatatron elsewhere nr the vascular 
tree as demoirstrated by the Landis and Gibbon'* test Some direct attempts to 
produce dilatation of the vascular tree may be made by novocain block of the 
lumbar sj^mpathetic trunk TJndei some conditions tins ganglionatcd tnink is 
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leseeted, theieby lelaxmg all vasoeonstiiction m vessels going to the lowei 
extremity In the iippei extiemity a similar attack may he made on the 
pieganglionic fihei’s of the stellate ganglion 

Expel mi ents have been done to show that lumbar novocam block oi 
periarterial block causes an inei eased flow of blood through collateral vessels 
when the mam artery is obstiucted To avoid conjecture necessaiy when usmg 
the thermocouple, dye-cii dilation time, and othei means used foi estimatmg 
blood flow expel unents were done by measuring the amount of blood that 
poured from the end of a divided collateial vessel aftei blocking the main 
tiunk In Table III aio shown samples of the effects of such exiieriments 

Table in Blood Plow Peosi Divided Collateral 

main artery olamped , 

MAIN ARTERY OPEN MAIN ARTERY NOVOCAIN BLOCK 

CONTROL OLAMPED OP ADVENTITIA 

(IN 0 C ) (IN 0 C ) (in C 0 ) 



5 

4 

11 

1 

8 

5% 

16% 


7% 

4 

15 


9 

10 

18% 

2 

8 

9 

19 


7 

8V’ 

20% 


In forty -two such experiments suiiilar lesults weie obtained in all 
With proof that the flow through collaterals may mciease fiom two-, thiee-, 
to fourfold m some cases, it is quite possible that the added flow provided by 
relaxing arterial spasm, under the conditions of dependency, and with a cool 
extremity, might tip the balance in favor of survival of the extremity 

The use of drugs such as alcohol and papaveiuie may be of some value in 
providmg vasodilatation 

Four patients with sudden acute obstruction of mam arterial trunks not 
suitable for surgical repaii were tieated in this way with most satisfactoiy 
results In aU these cases it was thought that fiom the nature of the accident 
and the obvious effect m the extremities, that high amputation was mentable 
Tieated according to the principles enumeiated, none of the extremities was 
lost The maxmium loss of tissue m any was a terminal phalanx of a toe and 
m some theie was no loss of tissue The extremities have all suivived to be use- 
ful 111 walkmg 

CASE REPORTS 

Case 1 — A P , aged 28 years, entered the hospital m August, 1941 This patient 
liad an accident to the popliteal artery which caused complete occlusion Within a few 
hours the fore part of the foot was wlute and the remainder of the leg below the knee 
was cjanotic and mottled when in the horizontal position There was severe pain in the 
popliteal region extending halfway doi\n the leg, with anesthesia and paralysis of aU the 
muscles lielow the level of the knee The anterior and posterior tibial arteries were not 
pulsating The foot had an appearance very similar to that seen m embolism of the common 
femoral artery When iirst seen at about six hours, it was considered that anv operation 
on the popliteal lessels was not indicated becnu'=c of the skin wound There was grave 
doubt if the foot would sunno 
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Treatment — The patient ms plnccil in ii scnurcchning position nitli tlio foot dependent 
o\er the side of the lied Cold, in the form of cotton covered ice bags, i\ns applied to tiie 
foot and leg Novocain block of the lumbar sinipathetic tliain 1108 earned out IVitliin 
i few minutes the appearance changed The foot, whicli had been white and shrunken, became 
bluish in color and sbghth swollen The coldness beianie less striking and within a few hours 
the log to the Iciel of the ankle was warm The jiatient was nursed in this position for 
about three weeks After four dais some blisters appeared on the dorsum of the foot and 
toes and tlus in itself was endcncc that there was at least some circulation in the foot and 
toes At the end of three weeks it was quite evident that the circulation was improving and 
that amputation could be avoided Subsequenth , the patient was able to walk quite satis 
factorih on the foot and the circulation, now one and one half 1 ears later, is adequate 
althougli there is no palpable pulsation in peripheral vessels 

Case 2 — J K, aged 2i years, entered the hospital Oct 1, Ihfl Following an opera 
tion for osteomvclitis of the superior ramus of pubis, this patient wathin a few hours 
developed evidence of thrombosis of the femoral nrteri The leg became cold to the upper 
third of the thigh The foot was mottled and the toes were white There were anesthesia and 
paralysis at the penphen Pulsations in tho femoral, popliteal, and anterior and postenor 
tibial vessels were absent In tlio presence of an infected field, operation on the femoral 
lessel to remove the thrombus was contraindicated The patient was put on treatment, 
hoping to avert a major disaster in the form of extensive gangrene of the extremity, which 
seemed inevitable On treatment about to be described, the situation was improved con 
siderably within a few hours and a verv satisfactory end result was obtained Gangrene 
to the level of the proximal phalanx of tho great toe and of the tip of the second too 
occurred. There were some spastic defornuties in the form of a mdd cquinoiams resulting 
from poor posture during treatment IVith correction of tlus, the patient was able to 
walk quite well on a foot wluch now has adequate circulation 

Treatment — Soon after it was apparent that the circulation was impaired, the foot 
and leg were placed in a dependent position Cold was applied to the extremity, and the 
lumbar sympathetic chain was blocked with novocain IVithin twenty four hours tliere was 
considerable sweUing of the foot and even though it was cool it was not cold Within 
seventy two hours there were some bhsters on the dorsum of the foot. Both the blisters 
and the swelhng were evidence that there was still circulation in the foot (The foot that 
is gangrenous becomes desiccated if it is not suppurating ) From that time on there was 
evidence of some improvement of circulation of the foot and leg The areas in the great 
and second toes already described began to show signs of desiccation and eventually turned 
black. Within a few weeks hues of demarcation were obvious and presently these portions 
of digits separated The stumps healed The result was most sntisfnctorj in what appeared 
to be an extremelj critical case of acute failure of circulation 

Case 3 — B K, aged 20 jears, entered the hospital Nov 9, 1942 For about one 
lear, foUoiving an injury, this patient had aclung and pam in the left arm and forearm 
For four months there had been stiffness of and inabihty to straighten the left arm At 
this time it wns noticed that the arm was blue and this involved the hand and finger tips At 
otlier times the color would change to red and occasionally to a snowy white This latter 
change could be initiated bi elevating the hand above the head, but occasionally tlus blnncli 
ing would occur with the arm m the dependent position During tlio week preeedmg admission 
the changes in the hand became more striking with small areas of gangrene appearing at 
the tips of the index and middle fingers There was intense pam m the hand during this 
time and so much stiffness that the hand was practically useless The fingers, hand, and 
forearm were cold to the level of the elbow There was no pulsation in the radial, ulnar, 
brachial, or axdlary arteries Tlie subclavian artery was pulsating normnlli in the postenor 
tnnngle 

X rays of the cervical region showed a congenital anomaly of the left first nb The 
second nb was normal m all respects The first one was incompletely ossified and had an 
appearance similar to that of an mcompleto cervical nh 
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Opeiation — As it Mas conaideied that tins might bo a conical rib syndrome, it nas 
decided first to divide the scalenus anticus muxcle The operator nho did this ivas impressed 
that tlie subtlaMan arten at tins point nas considerablj compressed bj a fairly massivelj 
dei eloped muscle bellj Ho felt also that after dnision of the muscle the pressure was 
relieved The vessel rolled doivnward and forward Palpating with the finger tlirongh the 
incision it was demonstrated that tho nrterj was pulsating proMinal to this level but it was 
doubtful if there was anv pulsation in tho third portion of the subclavinn nrtcrj 

In the fort) eight hours following the opeiation it was apparent that the circulation 
to tlie extrennta was still further impaired There was some extension of tlie gangrenous 
processes and there was moic piain, stifEuesx, and blueness nt a higher level m the hand 
Tho brachial arteri was exposed through a short incision, and was found to be not 
pulsatmg There was marked edema of tho wall of tho rossel and of all surrounding 
structures A needle ivas passed into the artery and no blood was obtained A portion of 
the artery was reuioied for biopsi and was found filled with a thrombus 

It was decided following this that a resection of the central communications of the 
steUato gangbon should be earned out This was accomplished thiough a posterior incision 
and nt the same time tho abnormal firet rib was rcsetted from its tuberdc, anteriorly to its 
point of attachment to the second nb, within one half inch of the costochondral junction. 
Following this operation tho patient was placed in a position in bed, which would 
allow the arm to mamtain a dependent posture, and cold in the form of ice bags was applied 
to the extremity It was appaicnt within twenty four hours, that tho circulation to the 
extremity was considerably impioied Tlic blueness was replaced bv a faint pink color 
The pam in the arm was Iocs severe and within a few dars it disappeared completelj 
The gangrenous patches on the tips of the fingers showed signs of separating and within 
a few days the) came off leaving healing surfaces Within a short time tlie trophic changes 
in the nails were replaced by healthy giowrth of nails at tlicn bases 

In this complete occluxion of tho mam arterial trunk, the operation had an important 
place in helping restore the circulation The dependent position of the hand with the npplica 
fion of cold probabl) plaved an important role in preienting more loss of tissue 

CONCLUSIONS 

In e\ti entities with impaucd cneiilntioii the best piospects foi survival 
can be pionded bv keeping the cxliemiti dependent, by the application of 
cold, and by usmg methods to effect maximum dilatation of the collateral v essels 
entemg the extremities 

1 am pleased to acknow ledge the technical assistance of Mrs Cjaithia Crookston and 
Mr \V CowRTi during: these experiments 
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GANGRENE FOLLOWING FRACTURE TREATED WITH HEPARIN, 
PAPAVERINE, AND INTERMITTENT VENOUS OCCLUSION 

Report of a Case, Re,\sons for Usikg Heparin 

Jay McLe^vn, M D , and A BE^vimoNT Johnson, D , Coeumbus, Ohio 

T here is no recoid of impending gangrene following fiactiiie liavmg lieeii 
treated with heparin We repoit this case bocanse a successful result was 
not expected m gangrene so fai advanced, and because hepann may he useful 
m similar cmhan and militaiy trauma, such as paratroopci ’s landing injurj 
And there are several lands of war wounds complicated by thrombosis, in the 
treatment of which amputation is done for immmcnt or existing gangicuc In 
the held, hepaim may be administered bj'’ inteimittent intiarenous injection 
eveiy four hours, the dose being from 50 to 75 mg 

CASE report 

N G, a man M -sears old, fell eight feet from a scafCblding to a concrete floor at 
10 A it , May 21, 1943 Upon str ik i n g the floor m an upright position, Ins right foot struck 
some -wood The ankle turned abnormally, and he fell to the floor He rose, but could not 
walk due to severe pam and immediate swelling of the right ankle This accident occurred 
at Patterson Field of the Army Air Service Command near Dayton, Ohio At the civilian 
dispensary there, s ray examination showed a T shaped, comminuted fracture of the tibia 
esteuding into the ankle joint A hospital bed was not available, and for personal reasons, 
the patient chose to be transported by ambulance to Columbus, a distance of fifty five miles 
He left the Field at 2 P u , and arrived at Grant Hospital, Columbus, at 4 20 p M In transit, 
the foot and leg were supported by pillows 

Eocntgenograras taken on admission to Grant Hospital shoned sbghtly more displace 
ment of the fragments The ankle and foot were swollen, but there were no abrasions or 
laceiations of the skin Duo to continuation of the swelling, immobilization of tlie fracture 
was not done that evening Ice packs were applied intermittently throughout the night As 
the swelling increased, he suffered intense, throbbmg pam which was eased with morphine 
He stated that smee the accident he had no sensation m the great right toe 

The next morning, May 22 at 8 30 am, the fracture was immobilized m a circular 
plaster cast, extondmg from the base of the toes to the thigh Immediately after the appli 
cation of the east, tlie plaster cut completeh through to tho waddmg, throughout its length 
In domg this, the surgeon made a cut in. the anterior lower part of the leg (see Fig D4) 
Tlus accident required widening of the split cast in order to arrest hemorrhage and to dress 
the wound, so the cast was not tight from the beginiung None of the throe phjsicians pres 
ent noted any cyanosis of the foot before tlie application of the cast. The procedure was 
done with a prebminary dose of morphine, gr and with ethyl chloride mduction and 
light ether anesthesia The patient was awake when he returned to his room at 9 a m 

The immobilization did not relieve tlie pam, for whicli he was given another dose of 
morphme, gr Vij at 1 P it At 4 r it the nurse noted that the toes of the right foot were verj 
blue and cold, and he had apparently no sensation m tho toes The intern confirmed tlus 
observation and reported it to the surgeon, who ordered that the cast be spread open through 
out its length At 4 45 p m the circylation had not improved, and the cast was opened 
■widely At 6 P M the foot was still blue and cold The patient was able to move tho 
toes, hut had no perception of ordmarily pamful stimuli The mtern felt pulsation m the 
dorsalis pedis artery, but did not palpate the posterior tibial artery 
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Although the cast no longer functioned as a circular, immobilizing splint, but onl\ as a 
posterior support, the patient complained bitterly of increasing throbbing pain, -with a 
burning sensation throughout the lower leg, ankle, and foot At 11 P M another dose of 
morphine, gr %, was given During the night hot water bottles and heat from an electric 
bght tent were applied intermittently Tins made the foot feel warmer to the examiner, 
but did not improve the color 

Tliroughout May 23 to 26, the patient complamed of “tightness,” a “tight band around 
my ankle,” “burning sensation,” “swelling,” and “throbbmg pain ” He was given 
morphme, m % gr doses, from four to seven times daily On May 25 the plaster support 
was removed The pulse and respirations were normal, but the temperature rose daily, to a 
higli pomt of 102 6° H on May 28 



,, ® j 1943 (file months after InJurj) Note loss of nails and defomiltj of 

demarcation line across middle of dorsum and extending medially toward the 
better In Fig 2A) Tissues distal to this line are apparently still Impaired The 
niiu-anierior lower leg^ scar resulted from the Incision made when the plaster of the cast was cut- 

On May 26 one of us (J" McL ) saw the patient for the first time This examination 
revealed a greatly swollen ankle and foot • The skm t\ as thin and tight, and affected with 
fiuid filled acsiclcs varying in diameter from 1 to 5 cm There was doubtlessly extensne 
deep hemorrhage Palpation of the anterior and posterior tibml arteries ga^e no evidence of 
pulsation The distal half of the foot was blue aud cold, and the toes, particular^ the great 

, Injured foot and ankle appeared to he more than tv Ice as In rye ns the other font 

and ankle Mensuronionts could not he taken due to the profusion of inillao 
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toe, wore tlie bluest and coldest part of the foot A doDnitc demarcation bnc i\as iisible 
across tho foot between the solo and the arch Tins line extended posteriorly in the medial 
side of the arch (see Figs 12? and 22>) Bctnecn tho arch and the heel, the area felt cool and 
had a dushj reddish color Only the heel nas felt to ha\o and appeared to have normal 
circulation These areas nero visible on Oct 10, 1013, almost fi\c months after the injun, 
and may be seen in tho photographs taheii on that date (Figs LI, 122, and 1C) 

Pathology — Our concept of tho pathologic condition nns the following 

1 A T shaped fracture of the hbia extending into the ankle lomt (Fig ID) 

2 Extensive hemorrhage into tho ankle joint and surrounding tissues 

3 Severe contusion of tho foot, ankle, and lower leg, with tissue coll damage and exudate 
f Liberation of a large amount of thromboplastic substance (cciihalin) from mjured 

tissue cells and from blood cells and platelets, widclj distributed in exudate and extravasated 
blood 



^ 1W3 (fl\e months after InJui-j ) Note demarcation line between tlic 
sole and the arch of tlie plantar tissues which ciiiaes toward the heel on the medial side 
Also notice nobby character and uueien textui*e of skin apparently covering nodules of 
subcutaneous tissue and very slow healing In toes most affected Finally there Is still a slight 
difference between the appearance of the sKIn of the arch and lateral half of the heel and 
tliat of the medial half of the heel 

5 Inadequate blood supply to all of tho foot except the heel, with absence of tlie 
anterior and posterior tibial artery pulsation, possibly due to tho following 

(a) Deficient mam artery circulation caused bj pressure, thrombosis, thrombo 
phlebitis, or laceration 

(b) Impaired collateral circulation caused by pressure in contused tissues 

(c) Vasoconstriction caused by the action of shed blood, or arterial muscle spasm 
due to nerve mjury durmg the accident or consequent to thrombosis 

6 Adhesions resulting from the precipitation of fibrm due to the conditions 2, 3, 
and 4 just stated 

ConsideraUon of Treatment — 1 In our opinion, the accidental cut (see Figs LI and 
2B) made m the anterior part of the leg durmg the spbtting of the cast had not severed 
the anterior or posterior tibial arterv, hence, vascular suture was not indicated 
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2 Multiple deep incisions into the ankle to relieie tlie pressure on the main vessels 
was considered This procedure might have been advantageous shortlj after the accident, 
bi^t 125 hours later, on Maj 26, the danger of introducing infection (and possiblv gas 
gangrene) into deiutalized tissues i\as too great m the presence of advanced circulator! 
gangrene Surgical ludgment dictated that it was oudicious to leave alone that -which was 
bad enough 

3 Dismissing the idea of surgical intervention, it was decided to trj to improie the 
circulation by the use of heparin, papaverine hjdrochloride, and the principle of intermittent 
venous occlusion * The papaverine was used for its effect in relaxing striated muscle of 
vessels, and the intermittent venous occlusion for its mechanical aid to circulation Hepann 
was administered for the reasons to be given It was hoped that this triple therapy might 
stop the advancmg gangrene, but rebanee could not be placed on its effectiieness to prevent 
the threatened amputation 



Pie 1C — Oct 10 1043 Demarcation line cunlng meciiallj toward heel Loss of tissue of 
toes Includlns nails Abnormal shape of toes 


Ucasons for Ustnff Hepann — Heparin was used to increase the fluiditj of the blood as 
an immediate aid to the main and collateral circulation The effects of hepann tending to 
improve the circulation were these 

1 The decrease in the densitj and viscositj of plasma 

2 The pretention of thrombus formation bj platelets 

3 The presen ation of platelets from disintegrating to liberate the clotting substance, 
ecphnbn 

•I Indnren and Vt Hander' reported a successful embolectomj for a 4'4-dai-old embolus 
n th secomlarj thrombosis |n the popliteal urtcri The treatment of this patient Incluilcd 
uparin eupatcrln and the pn\ex apparatus Linton' reported a case of acute mnjor occlusion 
m nhlch Rnnarcne of the foot vns neolded bj the use of Intermittent \enous occlusion 
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4 The prevention of “stickiness” of platelets and red blood cells 

5 Its effect in preventing adhesions nhicli might cause impediments to the circulation 
by their pressure and constriction 

6 Its effectiveness in prolonging the coagulation time, even after clotting has begun, 
and in maintaining hemorrhage and exudate in a more fluid and absorbable state 

7 Its indirect effect in neutralizing tlie tliromboplnstic action of cephalin 

S Its effect in promptly reducing the swelling and impaired collateral circulation 
associated ivith thrombophlebitis and phlebothrombosis * 



Yis U? — RoentgenoEram of fracture 


9 Its effect in restoring circulation in vessels affected mth tlirombosis t 

All of these effects of hepann are well known, and have been verified by many workers 
Tlie effect of mcreasing the fluidity of the blood was observed in the first (1916) prepara 
tion of this anticoagulant Its effect in neutralizing the thromboplastic action of cephalin 
almost prevented its discovery 3 In 1924 the value of the action of hepann (heparphosphatid) t 
in the prevention of experimental thrombosis and pulmonary embohsm was first demonstrated < 

*In one case thrombophlebitis In the neck following Incision of a tonsillar abscess caused 
such swelling and Intense pressure on the trachea that an emergenc> tracheotomy had to he 
done to relieve the dyspnea and cyanosis The swelling and pressure subsided only after 
heparinization 

tin another case phlebographs showed extensive obstruction doe to a clot Phlebographs 
taken two weeks after completion of heparinization showed re-establlshment of circulation 
These cases wdll be published 

tHeparphosphatld (and cuorin) were renamed antlprothrombln (Howell, W H. The 
Coagulation of the Blood Harvey Lect, 1910-1917 Series 273-324 1917 ) and antlprothrombln 
was renamed heparin (Howell TV H and Holt, E Two New Factors In Blood Coagulation 
Heparin and Proantlthrombln Am J Physiol 47 828-341 1918) 
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Prognosis — Judging by previous clinical eipenence, it did not appear possible for 
recovery to occur in. a foot wluob bad lacked adequate circulation for a period of five days 
and five bonrs, or 125 hours With gangrene in parts of the toes, advanced impending 
gangrene ivith cyanosis and coldness in the distal half of the foot, a distinct demarcation 
Ime and impaired circulation m nU of the foot except the heel, we expected that in spite 
of the treatment outlined, the end result would be amputation below tlie knee Written in 
the record is the notation “It is pretty late after the original injury to expect very much ” 

Treatment <md CUnuxil Course — The apparatus for producing intermittent venous occlu 
Sion was operated for forty five minutes every four hours during the sixteen days from 
May 26 to June 11 The papaverine was ad m i n istered from May 26 to June 2 in doses of 
14 gr every four hours at first, and later, every six hours A total of 714 gr was given. 

Heparm administration was started at 5 P m on May 26, and discontinued on June 2 
at 9 15 A M Tills IS a period of 160 hours of heparinization , however, the needle came out 
of the vem several tunes Due to lack of intern service, it could not always be remserted 
promptly, and we estimate that five hours approximates the total tune the intravenous dnp 
was interrupted During these periods the coagulation tune was lowered, but did not arrive 
at the prehepannization coagulation tune of three and one half minutes At times the pa 
tient was irrational, and most of the time he was in an angry mood from pam He made 
attempts to remove the needle from the vein of the right ankle, thus we could not tie a 
ball tipped cannula into the vem of the uninjured ankle 

Four ampules of liepanu* solution (400 mg of hepann m 40 c c of salme solution) 
nere added to 1,000 cc of Binger’s solution and administered at an average rate of about 
25 drops a nunute The coagulation tune desired (between fifteen and thirty minutes) was 
difficult to mamtain More heparm was used than is usually required to yield a clotting tune 
between fifteen and thirty minutes The patient received a total of 46% ampules of heparm 
solution, or 4 025 Gm of hepann admmistered in a total of 12,250 c e. of normal salme and 
Emger’s solution — a daily mtravenous fluid mtake of 1,850 cc which did not produce edema 
For the details of the administration of heparm and clottmg times see Table L 

Progress — ^Durmg May 27 and 28, the temperature contmued to mount, and the patient 
was irrational at times, but he required much less morphine m spite of the discomfort caused 
bj the vanous treatments There was no definite visible improvement m the color or the 
temperature of the foot or ankle On May 27 many of the bullae broke, so it was possible 
to secure a measurement at the level of the external malleolus, this bemg 13% mches At 
the same level the left ankle measured 9% mches 

Throughout hepanmzation the sites of the broken bullae exuded dark, red fluid copiously, 
as though this flmd (heparinized ?) percolated through the tissues from their depths to the 
surface After hepanmzation stopped, oozmg stopped, and the areas became epithelized 
promptly 

On May 29, after three days of this triple treatment, the toes appeared less cyanotic 
and felt warmer The temperature receded gradually, arnvmg at normal on June 2 The 
ankle and foot were less swollen, the measurement being 1% mches less than previously On 
May 30 further improvement was noted, the patient was no longer irrational and required 
lery little morphine 

On May 31, all exammers agreed that the foot was definitely warmer and of much better 
color Even the great toe, although almost black m color, felt warmer One this day. May 
31, at 2 30 p u hematuria was noted for the first time This occurred after the administration 
of 3 5 Gm of heparm in about 112 hours But as the temperature was steadily recedmg 
from its peak on May 28, as the swelling was subsiding, the pain lessenmg, and the circula 
tion unmistakably improvmg, it was decided to continue hepanmzation, for it now appeared 
possible to avoid the threatened amputation, of the foot, although the toes still seemed destmed 
for death Blood counts were taken to estimate the amount of blood lost in the unne. 

On Juno 2 the pulse in the posterior tibinl artery became palpable The temperature be 
came normal and remained there until the patient’s discharge on July 17 Tlio color of the 

•Heparin Is manufactured bj tlie Hoftmann-Ua Roche Inc. Nutlej N J and Is sold 
Under the trade name of Llquaemln 
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foot was almost “pink,” and most of each toe was lighter in plum shade ns contrasted i\ith 
that of the previous bluish black color The patient had v en little discomfort and no more 
morphine was required 

q^ie loss of blood in the urine was not se\ere As the posterior tibial pulsation was 
defimtelj re established and the eondition of the foot and akle so much better, the heparin 


Table I Details of HEP\Rl^ ADMiMSTnAT]0\ and Coagulation Tijies 


— 










DROPS 

time 

1943 

HOUR 

HEPARIK SOLUTIOM 


PER MI^UTE 

(minutes) 

Maj 20 

5 00 P M 

400 mg in 40 c c plus 1,000 
sabne 

c c 

20 

3J 


6 00 P SI 


30 

84 


7 00 P SI 



30 

8 


9 00 P SI 



20 

17 


12 00 Midmght 



25 

114 

Maj 27 

3 00 A SI 



27 

144 

6 00 A SI 

6 30 A SI 

300 mg m 30 cc plus 750 

c c 

20 

164 




saline 





9 00 A SI 

11 30 A 11 

400 mg in 40 c c plus 1,000 
saline 

c c 

30 

18 


12 00 Noon 


37 

19 


3 00 P M 



32 

30 


0 00 p SI 



22 

42 


8 30 p ji 


9 00 P it 
12 00 Midnight 


200 mg m 20 c c plus 750 c c 
saline 


(added to 150 c c of pre 
MouB solution) 

20 30i 

20 19i 


May 28 

3 00 All 

0 00 A M 

7 45 A.SI 

9 00 A SI 

12 00 Noon 

3 00 P SI 

6 00 P 11 

7 15 P SI 

9 00 P SI 

12 00 Midnight 

200 mg in 20 c c plus 750 c c 

300 mg in 30 c c saline plus 

750 cc Ringer’s 

25 

20 

20 

22 

20 

20 

20 

30 

35 

32 

104 

194 

164 

15 

174 

7 

5 

15 

May 20 

2 15 A M 

400 mg in 40 c.c saline plus 

25 




750 cc Rmger’s 




3 00 A SI 


15 

324 


6 00 A.M 


15 

26 


9 00 All 


15 

17 


12 00 Noon 


14 

30 


3 00 P 11 


16 

14 


5 00 P SI 

400 mg in 40 c c saline plus 

16 




1,000 cc Ringer’s 




6 00 p SI 


16 

lOi 


9 00 P St 


25 

354 


12 00 Midnight 


20 

444 

May 30 

3 00 A 11 


16 

5 


6 00 A St 


20 

11 


9 00 A SI 


20 

44 


10 30 A SI 

400 mg in 40 c c saline plus 

28 




1,000 cc Ringer’s 




12 00 Noon 


28 

204 


3 00 p SI 


16 

18 


6 00 p SI 


22 

74 


9 00 p 11 


22 

9 


12 00 Midnight 


22 

11 
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Table 1 — CJont’d 


1943 HOUE 

HEPARIN -BOLHTION 

DROPS 

PER MINUTE 

COAGULATION 

TIME 

(MINUTES) 

May 31 12 55 a m 

400 mg in 40 c c saline plus 

22 



1,000 c c Einger ’s 



3 00 A M 


22 

34 

6 00 AM 


IS 

12 

9 00 AM 


18 

7 

12 00 Noon 


25 

4 

3 00 p M 


40 

13 

5 50 p M 

400 mg in 40 c c saline plus 

40 



1,000 cc Ringer’s 



6 00 P M 


38 

6 

9 00 p it 


45 

25 

12 00 Midnight 


40 

35 

June 1 3 00 A M 


30 

2CJ 

3 40 A M 

400 mg in 40 c-c saline plus 

30 



1,000 cc Rmger’s 



6 00 A.M 


30 

27 

9 00 AM 

(Error in coagulation tune 

25 

? 

10 00 A M 

(Coagulation tune checked) 

25 

10 

12 00 Noon 


24 

15 

3 00 p M 


22 

9 

6 00 PM 


25 

8J 

7 10 PM 

400 mg in 40 c c sahne plus 

40 



1,000 cc Ringer’s 



9 00 p M 


40 

23 

12 00 Midnight 


40 

25 

June 2 3 00 AM 


40 

29 

5 16 A it 

400 mg in 40 cc saline pins 

40 



1,000 cc Ringer’s 



6 00 A it 


40 

21 

9 00 AM 

Hepann discontinued 

38 

24 

12 00 Noon 



6 

8 00 p it 
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tmd papavenne were discontuivied oa June 2 It would have been continued for a. few more 
days if the liematurin liad not occurred 

From June 2 to June 28 the condition slowly bettered The toes which had seemed 
ated for mortification regained adequate circulation, except m certain distal areas which 
became more circumscribed and remained black in color 

On June 28 a sketch nas made of the foot indicating these necrotic areas (see Figs 3 
on 4) nluch proved to approximate the final result when compared with the photographs 
a en on Oct 10, 1943 (Figs and IB), and those taken on April 15, 1944 (Figs 2A and 
ead black skin, mth some necrotic subcutaneous tissue, was removed from the toes 
rom time to time, and the last of the black toenails dropped off on June 10 None of the 
nails thereafter grew normally (see Figs lA, 1C, and 2A) 

On June 6, the patient sat up in bed, on June 14 he was on the hospital porch in a 

B lecl chair, and on June 28 he walked with crutches and the aid of an orderlv 

On Julv 4, bone was exposed at the tips of the second and fourth toes, but he lost 

on 1 a spicule or so from these areas He was discharged from the hospital on Juli 17 and 

returned to light work, ns a supervisor, on Sept 20, 1943 Upon discharge, he had no sonsa 
on in the foot except in the heel In September, he noted returning sensation in the lateral 
Side of the foot— a tickling sensation when drawing on a sock Figs IB, IC, 2d, and 2B 
s low that the lateral side of the foot was less affected than the medial side, bi the im 
paired circulation 


At a follow up examination on Oct 10, 1943, he had some sensation in all of the foot 
except the great too All of the nails were deformed The ankle was still con'ider'ibh 
swollen, but had surpnsingh good function 
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The patient was again esammed April 9, 1944, and photographs taken on April 15, 1944 
(Figs 2 j 4 and 2B) The demarcation line was still nsible at this time The foot was almost 
normal in size upon awakening in the mornings but increased considerably after he had been 
up for a while. The ankle, the site of the unreduced fracture still remained large Sensa 
tion returned to the entire foot, including the great toe, in fact, the sensation nas normal 
throughout and his reaction to “tickbng” the foot was normal He has worked every day 
since his first return to work on Sept 20, 1943 He drives his car daily for long distances, 
supervising work in near by cities, and walks without the aid of crutches oy cane, although he 
has a large shoe for the affected foot He feels that the condition is still improving, the 
swelbng during the dav is les<», and he is well satisficl with the result 



Fig 2A — April 15 1944 (eleven months after the Injuri) Demarcation lino poraists 
with medial extension toward the heel Tissues distal to it appear to be abnormal m form 
and nutrition. Eplthelizatlon of toes almost complete, but imperfect. Compare with Fig 1(7 
for size and shape of foot. Ankle stlil swollen. 


DISCUSSION 

Gangrene — We have repoited the facts of the case It is difficult not to 
include in this paper a statement conceming our utter surprise or astonishment 
in witnessing gradually retummg viability m tissue affected with gangrene, im- 
minent gangrene and impendmg gangiene 

We aU judged, on May 26, after more than five days of severe inadequate 
bipod circulation m most of the foot, that the end rpsifit woqld he amputatiQh 
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of the lower leg for gangiene of the foot, we gave the tieatment with the hope, 
but not with the expectation, of obtaining the lesult reeoided 

This result has made us wondei how long tissue can bo deprived of blood 
circulation sufficient to maintain noimal viability and then lecovei, after ad- 
ministration of the tieatment given In geneial, chnieal expeiience has shown 
that recovery cannot be expected after foity -eight hours lack of blood 

This case also biings up the question of what are the physical and chemical 
changes associated with the thiee states wluch we desciibed clmieally in this 
case, namely, gangiene of the toes, immment gangrene of the distal half of the 
foot bmited provimally by a distinct line of demai cation on the plantar and 
dorsal surfaces, and an ai'ea of tmpendvng gangiene mvolvmg the rest of the 
foot (except the heel) We pietuied the pathology as a eombmation of dry 
gangrene (arterial supply defect) and moist gangiene (venous thiombosis) 



^ I® (eleven monthe alter Injury) Demarcation line with medial 

Eplthellzation of toes Is almost complete but crude Note In distal tissues 
^ Tjudding* as If formed from cells which lived whereas others near by 

presumably died 


If the definition of gangiene is tissue death, it is difficult to undei-stand 
how the toes, parti cnlaily the great toe, is live tissue todaj That profound 
changes of tissues of tlie distal half of the foot, and leiy piofound changes m 
tissues of the toes — changes towaid death, if not to death — occurred appears 
evident to us, first, from the chnical signs we saw and felt, and second from 
the state of the tissues one year after the injury, which is partly shomi in the 
illustrations 

If this distal half of the foot now appealed as normal as the other foot 
(shorni for comparison) one might pioperlj’’ question our categories of gangrene, 
immment gangrene and impendmg gangrene 
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That -which we desciibed as impending gangieue (the cool, livid colored 
aicli, pio-'iimal to the demarcation line) apparenth’- has legained normal circu- 
lation, tempeiatiiie, and sensation, as has the distal half of the foot, hut the 
skill of the distal half is not noiTual (as is shoivn in Figs 2A and 2B) and the 
demai cation bne is stiU visible, although it no longei separates cyanotic from 
less cyanotic tissue 

The toes may he observed ui Figs lA, IB, 10, 2A, and 2B and those of the 
inpiied right foot compaied with those of the left foot The loss or defonnity 
of the nails is e-vident and is evidence of poor recover j of matrix cells from de- 
ficient nutrition, oi evidence that some of the matrix cells did die and not enough 
suivived to produce normal nails But the profound changes approaching iieai 
death are perhaps best illustrated bj the inability of tliQ toes, even after a year 
smce the accident and after six montlis of use in work, to regain their normal 
foi-m, compared ivith the normal toes of the left foot On May 26 and 27, the 
great toe, and parts of the othei toes, seemed gangrenous in oiii opmion, that is, 
necrotic beyond the power of recover 3 ' 



Fig 3 

Flga 3 and 4 — Dorsal and plantar views June 28 1948 (five weeks after InJurj, and 
twenty-six days after cessation of treatment) Drawings to Indicate what was thought at 
that time would be the final tissue loss 

If one argues that this is not true, that we were mistaken m our judgment 
of what was gangrenous, and that the only tinty gangrenous tissue was that 
which finally remained black and was excised oi dropped off, how does one 
account for the misshapen toes i\ Inch might be said to appear as though formed 
b 3 budding from rests of cells retainmg sufficient Mtality for mitosis — a sort of 
regeneration of the toe 

And in clinical gangrene do all of the tissues (skm, subcutaneous tissue, 
vessels, nerves, and bone) die at once? The point we are trying to make is that 
even in clinical gangrene (as well as imminent and impending gangrene) there 
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IS a point before all of the cells die at whicli treatment may lestoie the member, 
although in somewhat imperfect fonn 

Perhaps the same piinciple is at woik in the successful use of heparin in 
mesenteric thrombosis The hepaim can effect a release fiom imminent gangrene 
in the adjacent gut portions not excised 



Fig 4 

(For Jegend see opposite page ) 

This case, after more than five dajs of deficient circulation, and Lmdgren 
and 'Wilandei ’s case (embolus with secondaij'^ thiombosis) aftei four and one- 
half dais, mav' cause us to rense oui judgment on the possibility of lecoverj 
in gangrenous tissue caused bj deficient blood circulation Possiblj animal ex- 
perimentation could add to oui knowledge on tins subject 
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Adhesions — Another point wliicli might be commented on here is the degree 
of function picsent in the ankle, fool, and toes Consideimg the seventy of tlie 
original injury, the untreated fiaetuie into the ankle, the hemoirhage, the edema, 
and the tissue changes in tlie vaiious degrees of gangiene, as well as the months 
of disuse, theie is a lemarkable ficedom fiom crippling adhesions, the function 
of the ankle and foot being leij'- good This suggests that heparinization follow- 
ing vanous operations, the success of winch is fiequentlj^ cancelled bj post- 
operative adliesions at the site of opeiation, maj be of value The results in 
such opeiations as neive and tendon sutiue, leconstniction suigen in general, 
and certain oithopedic opeiations might be impioved 

SUMMARY 

A ease is lepoited in which gangiene developed in the foot folloinng tiauma 
(incliidmg tibial fracture) Five dais and seven hours after the injuiy, tieat- 
ment bj”^ intermittent venous occlusion, papaieiine, and hepaiin was begun, al- 
though at this time it appealed that amputation might be necessarj^ eventually 
The final tissue loss was small poitions of the ends of the toes and all of the nails 
Amputation was avoided and a satisfaetoi i functioning foot obtained 

Recovery from cbnieal gangrene with this tieatment is discussed, and it is 
suggested that heparm might be useful in pi eventing adhesions in certam re- 
construction operations 

ADDENDUM 

Aug 13, 1946 The patient has worked continuously since Sept 20, 1043, being on his 
feet most of the tune Swelling of the foot is worse at night, but he is able to wear a pair 
of shoes if the right foot shoe is made a little larger by stretching There is still good 
function, with no late adhesions He has no pain, and no skin ulcers have developed He 
limps somewhat, 
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HYDEONEPHROSIS 

IV The Surgical Treatment 

Prank Hinman, ]\I D , San Francisco, Calif 

T he only cure of liydronephiosis is the removal of the obstruction causing 
it The first principle in the treatment, therefore, is diagnosis This means 
mformation not only of leahty hut of cause, degiee, and complexity The renal 
changes of back piessuie may be on one side only oi they may be bilateral 
The obstruction to unnaiy flow may he m the uppei or the lowei part of the 
tract, even at the luethral meatus The changes of back piessure then would 
have ascended progressively from below upward, affecting fii-st the urethia, then 
the bladder, then one oi both uieteis, and finally the coiiespondmg kidney or 
kidneys In any case the hydroneplirosis itself may be small oi laige and, if 
bilateral, veiy much alilce on both sides or one side maikedly different from the 
other in degree Finally, the renal parenchyma in addition to hydionephrotic 
atrophy may be damaged by an acute, a chiomc, oi an atrophic pyelonephritis, 
or by something else, and the leual pelvis in addition to ectasis also may have 
infectious changes such as pyehtis cystica or other complication The primary 
cause of urmary obstruction may produce changes elsewhere which in time add 
to the degree of the renal obstruction independently so that treatment must take 
mto account these secondary factors m oidei to be effective Clearly, a complete 
diagnosis is the first pimciple of treatment 

With diagnosis complete, sometimes no small accomphshment, the problem 
of treatment then presented may be so complex that the best judgment even of 
an expert may not solve it correctly Occasionally noninterference is a wise de- 
cision Usually there is a choice between domg one or more of several different 
things Always the aim wiU be preservation of renal tissue with the least risk 
Experience m failure and success has set up only a few general rules, each with 
exceptions 

The diagnosis discloses the following facts 
I About the condition 

A The location, whether unilateral or bilateral 
B The degiee, whethei slight, moderate, or advanced 
C The comphcations 
1 Renal 

(a) Infection, whether shght, chrome, or atrophic at this 
stage 

(b) Some other abnonnality (1) of the hydronephrotic 
kidney, such as stone or tumor, etc , or (2) of its 
mate (which may even be absent) 

2 Urogenital, coincidental, oi lelated abnormality 
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II About the obstiuctiou 

A Its location, wbethei the condition causing obstiuction is infia- 
vesical 01 supiavesical 

B Its natuie, ulictliei e\timsic or intiinsic, and whether single or 
multiple 

C Its complications in the u ay of sccondaiy changes of back pressure 
in otliei parts of the tiaet -which have themselves now beeome 
obstiuctive, such as a I'^esieal diieiticulum oi an elongated 
tortuous hydroiuetei, etc 

At once one lecognizes tivo tj^ies an insulai hydionephiosis, an isolated 
pj electasis and hydionephiotic atrophi of puie uietciopehis oiigm, and a hydro- 
neplirosis similar pathologiealb but due to obstiuction and accompanied by 
changes below the ureteropelvie junction 

The tieatment of the idiopatliic unitarj-^ oi essential t-spe of hydronephiosis 
durmg the past twenty 3 ears has stimulated uiologic ingenuitj' to the pomt that 
now the surgical methods of lepaii aie almost peifect and nianj’- specialists con- 
fidently attempt the lepair of any adianced hj'dronepliiosis not completely func- 
tionless (see Deming) Tins point of view is %uilnerable Whj’- save a kidney 
which -wall alwaj's be an accessoiy of its mate, ne\ei capable alone of performing 
total function m the eient that it would be called on bj' tlie loss of this mate 
to do so later? Death fiom renal insufficiency would be as ceifain as when 
nephrectomy had been perfo lined onginallj' instead of tlie lepaii The surgen' 
may hai e been peifect but has added nothing to the future secuiity of the patient 
If the suigeou determines befoiehand, howevei, that an uninfected hjdioneph- 
lotie kidney is capable of perfoimiug amdhing near one-fouith to one-fifth of 
total function and that after relief of the obstiuction the I’enal paienchjnna of 
the hydronephrotie kidne-s has reserve potentialities -wliicli would permit its 
lenal units to hypertrophy upon stimulation as would happen when some dis- 
astei struck its compensatoiw mate (it might hjTiertiophy even to the degree 
of carrjnng total function efficientlj with complete loss of its mate), then he 
has good reason to lepair the hj dronephrotic kideny and bj' so doing adds some- 
thmg to the futuie secuiity of the patient This rule apphes to the patient ivitli 
an uncomphcated unilateral hydronephiosis, tlie opposite kidnej never havmg 
been mjured or diseased and being now compensatoij' Anythmg at aU ab- 
normal -with it changes the problem This abnormality might better be coirected 
fii'st If it also IS hydronephrotie fiom a sirailai ureteropelvie obstruction but 
to a lesser degree, bilateial lu eteropelnc repaii may be indicated If bilateral, 
should the hydronephiosis of mild degiee 01 tlie h-^ dronephrosis of advanced 
degree be repaired firet? Repair of the poor side first is the rale because ( 1 ) 
postoperative renal insufficiencj’- and the dangei of anuiia -rail be less and (2) 
an optimal degree of repair of both kidneys will be secured Repair is hyper- 
trophy m response to stimulation Therefoie, aftei repair of the good side first, 
the poor side latei might get httle 01 no stimulation and the end lesult m renal 
reserve power would be much less than aftei repair of the poor side first, which 
would get its maximum stimulation and build up a resen'e dunng the period 
of lessened function followmg the surgical repaii of the good kidney 
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In tlie event of a decision to peifoim a bilateial lepaii, the second operation 
should not be delayed too long Piolonged lenal readjustment after the first 
repan, say, of the right kidnej , might so altei the potentiabties of the right and 
left kidnej's as not only to lose the oppoitunity of an optimal degree of bilateral 
repair but even to make left nephiectomv piefeiable to a plastic lepair of the 
left kidnev 

Any siugeon who opeiates much leains that inles are contioversial and 
not to be followed blindh , but he who reasons out his treatment of hydroneph- 
rosis m line with these arguments will prove his surgical judgment bj’- bettei 
end results 

The decision for nephiectomy or plastic lepau with unilateial hydroneph- 
rosis and for lepair of the right oi left side first ivith bilateial hydionephrosis 
does not end the plaj’^ of suigical judgment (except with nephiectomy) The 
classification giyen in Table I of the repau methods in use with insular hydro- 

Tabiie I CIiASSification of Plastic Repaie Operations of Hydronephrosis 


I Pelvioureterolysis 

A Simple pelvioureterolyais, with 

1 Retrograde dilatation 

2 Division of aberrant vessel 

3 Partial pelvectomy or pelvic plication 

(a) ^eliy and Bumara 

(b) Young 

n Incision of the stenosis (nhen the obstruction has not been removed bj pelvioureterolyais, 
as above) 

A Simple longitudinal incision, with 

1 Closure after method of Hemeke Mikubcz pyloroplasty (Penger) 

2 Double incision and closure of each after method of Hemeke Mikubcz (Gibson) 

3 Closure after method of Pmney pyloroplasty 

4 Closure after method of Trendelenburg pyloroplasty 
tal Von Lichtenberg 

(b) Priestley 

6 Closure with fat pad nithout suture (Mclver) 

6 The incision left open and allowed to heal over a splint 

7 Combination of one of above and plication or partial pelvectomy (Young) 

B Y mcision, with 

1 Obbque closure after method of Durante pyloroplasty (Schwyrer) 

2 Long ureteropelvic anastomosis (“the inverted Y,” Poley) 

C W mcision (Ballen^r — McDonald) 

D Longitudinal parallel incisions of the ureteral wall down to the mucosa at the site 
of the stenosis without suturmg (Rammstedt) 

III Reimplantation of the ureter into the pelvis (when the msertion is high or when it 
seems wise to preserve the blood supply of the aberrant vessel) 

A After complete separation 

1 Obbque anastomosis (Kuster) 

2 Spbt anastomosis (Lubash) 

3 Direct anastomosis 

4 Pelvic anastomosis (Patch and Codnere) 

5 Combination of one of above ivitli plication or partial pelvectomy (Priestlei, 
Sargent) 

B Lateral (side to side) ureteropelvic anastomosis (Priestley) without separation 

r\^ Combination of one or more above methods, mth 
A. Splint 

B Nephrostomi (or pjelostomv) 

C Nephropovy 

D Denervation 
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nephiosis sIioans the \GTy wide fieedom of choice No one of these methods cart 
always be used to the best interest of the patient and any snigeon so limited by 
piejudice oi piefeience sliows poor judgment Some conditions no doubt can 
be tieated as well by any one of seveial diifeient methods and a fixed preference 
foi any particulai one is then legitimate but othei conditions might better be 
treated by other than anj^ of these, therefoie it is well to be familiar with aU 
of the different methods 


Rel3?o peritoneal fat 


fsacio. renalis 

or leaf 


Fascia renalife 
anterior leaf 



atissimusi cLorsi m 
aero spinalis 


uadratus lumborum 
■Psoas 


Line of incision in 
costo -vertebral ligai-nent' 


Pig 1 — Exposure of the hj dronephrotlc kidney bj an Incision parallel to the tu elfth 
rib A The kldnej freed first posteriorlj alonET the line of clear age between retroperitoneal fat 
and lumbar muscles (quadratus lumborura and psoas) S Division of the costovertebral Ilea- 
mentj care being taken that the pleura has been safely reflected back first, allowing the rib to 
be lifted (usuallj a snap Is heard) gl\Ing adequate exposure.* 


•All of the lUustraOons with the excepOons of Figures 22 and 23 have been drawn bj 
Mr Ralph Sweet and mostly on lines appearing In the literature modified as he has seen fit. 
Failure of acknowledgment of this free use of all papers to Include other methods and refer- 
ences on this subject Is not IntenUonaL 
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FJg 2 — Simple pyeloureterolysls A Olie condition before dissection S Removal of 
bands and adhesions. O' The obstruction removed satisfactorily D Two types of ureter^ 
splint a, through the pelvis (used somotimea without nephrostomy or pyelostomy) b, through 
the kidney (always used with nephrostomy drainage) 
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satisfactorilj' only after the kidney and meter have been well exposed and the 
situation caicfully studied 

In exposing the kidney it is important that the line of cleavage he back of 
the retrorenal fat, leaving the quadiatus lumborum and psoas muscles cleanly 
uncovered The posteiior surface of the kidney, cleaned down to its capsule, 
adlieres firmly to these muscles later (Fig 1) 

After exposuie of the kidne}’- and uretei as just outlined, a complex ar- 
rangement of vems and arteries in a mass of fat and fascia is usually found 
(Fig 2, A) This arrangement must be studied and carefully dissected out (Fig 
2, 5) so as thoroughly to free the ureteropelvic junetuie (shown m Fig 2, G) 
Durmg this procedure one must decide for or against the preservation of any 
aberrant arteries, the \ems aie more or less ummportant When it would seem 



Fig G — simple incision with closure aTter the method of pyloroplasty of Helneke-Mlkullcs 
(Fenger) a Line of incision 6 and o, method of closure a to a, d. dilatation secured 

safe, division of the artery or aitenes and pyeloureterolvsis fiequently removes 
the obstruction satisfactorily and the kidnej then can be replaced in its new 
bed on the muscles and fixed there by some form of nepliropexy if this would 
seem to be desirable Usually it is adinsable to splmt the uretei either through 
the pelvis (pyelostomy) or, preferably, through the kidney itself with a nephros- 
tomy tube (as shown m Fig 2, P, a, pyelostomy, h, nephrostomy) As a rule 
these tubes will hold the kidney in place until anchored by adhesions, obviatmg 
the need of intentional nephropexj" 

The complete rebef sometimes affoided by division of an aberrant vessel 
which kinks the ureter is shown m Fig 3 

It sometimes happens that even after complete pyeloureterolysis and divi- 
sion of the aberrant vessel there remains an unusual degree of pyelectasis which 
if untreated might harbor residual unne and prevent a cure even with a good 
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ureteropelvic opening Such a condition is tieated by partial pelvectomy (Fig 
4, a, b, and c) or simply by pelvic plication (Pig 4, d and e) A modification 
;! of partial pelvectomy is sliovni in Pig 5 wheie an elliptical piece of the redun- 

dant pelvis IS removed from both £he anterior and posterior surfaces, reducing 
‘ the pelvis to a normal size (shown in Pig 5, a, b, d, and e), after closure of 

each of these (as shown m Pig 5, c, f, and g) 

When it IS found after complete pyeloureterolysis and exammation through 
an opened pelvis that the stenosis persists, thenjt is necessary to remove this 
obstruction, whether intrmsic or extrinsic, by some plastic procedure The 
simplest one first proposed was to mcise it longitudmaUy and close the incision 
after the method of a Hemeke-Mikulicz pyloroplasty as shown in Pig 6, a, b, c, 



7 — The longitudinal incision with closure after the method of Helneke-MIkullcz. The 
I illustrate, a, the Insertion of the tip of curved clamp through an opening in 

area of constriction &, the Incision made upon the Op of this “ 

n j yhii c, the incision before closure The upper diagram Illustrates how a double Incision 
a ana b, with closure, c and d, will secure additional dilataUon. o (Gibson) 
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Fig 8 — The cur\ed Incision nlth closure after Oie method of p^loroplnEt^ 
Flnnej n The Incision showing how Its edges are to be sutured together i; to u 
b the Inside edges of ureter and pelvis being united c the outside edges closed*^ 


of J M T 
and X to x. 



method of pylorop/Stj' or'Tr*endolenburg^'?Vo?°^^°tP the peKls w 
and incision b the ^pcnlng‘="af&"r!if 


two sides 


1 tiiiiiaiymosis aner tiie 

the^unobstnmtPH " The line of resection 

unobstructed oriflce secured b> closure of the 
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Fig 10 — Simple Incision with closure except for a co\crIng of fat (Mclver) a The 
condition before the ureter and pelvis have been freed , b the long line of Incision of the con- 
stricted area , c relief of the obstruction bv gaping of the wound d tlie gaping wound covered 
by a pad of fat and the ureter splinted with the nephroatom> tube — ureteral catheter com- 
bination 



, Fig 11 — simple Incision of the area causing obstruction -nitliout 
of fibrous bands adhesions and cessels before pjeloureterolj sis l> Simple Incision nlueniw 
the obstructhe area uhlch Is then kept dilated until healing has occurred bj a splint nere 
Shon-n Inserted tlirough a pyelotomj 
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FIb 15 — The W Incision (Ballenger and McDonald) a Shaded area marking the por- 
tion of the pelvis to be removed by the IV-lIko incision & The result after closure by Inter- 
rupted sutures 



Fig 16 — Multiple longitudinal Incisions {Ramnistedt) a The tip of a curved clamp Is 
passed through an opening of the pelvis Into the stenosed area b Multiple longitudinal inci- 
sions of the serosa and muscularls care being taken not to penetrate or hilure the mucosa 
c and d The Intact mucosa readUy stretched to rvlden the lumen 
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of the aiea of the stenosis sometimes have been combmed TOth methods of plica- 
tion or paitial pelvectomi (Pig 12), as has alieadj" been described and illus- 
trated for the Tiendelenbuig piocediue illustrated m Fig 9 

Another very satisfactoij’’ way of widening the ureteiopelvic onlice is 
closure of it aftei Y uieision, as shoivn in Pig 13, oi better stdl as modified 
mto a long inverted T, as shown m Pig 14 With a inthei ledundant pelvis 
without much stenosis lemaining aftei pyeloureterolysis, a double-armed mcision 
somewhat in the shape of a W, as shown m Pig 15, has been proposed Some- 
times more satisfactory because so much simplei than any of these are multiple 
longitudinal incisions of the musculai layers at the site of the stenosis without 
penetration of the mucosa, as shoivn in Figuie 16 Without suturing, these 
parallel cuts of the musculai coats act hlie pleats and thus pioduce a satis- 
factory enlargement of some stenosed aieas 

When these two groups of procedures, simple pyelonieterolj^sis or this in 
combination with some fonn of incision and elosuie, fail to lemedy the obstiuc- 
tive condition either because of the unusually high inseition of the uieter into 
the dilated pelvis oi because the aberrant vessel is of such a size that it should 
be preserved, then seveial diffeient methods of i eimplantation of the ureter 
mto a favorable site of the pehus have been pioposed, as illustiated m Pig 17 
The ureter can even be anastomosed lateially as shown m Pig 18 without 
separation from the pelvis and anj' of the methods of remiplantation may be 
combmed with plication oi partial pelvectomy, as shown in Fig 19 

After the uieteropelvic obstruction has been removed by some one oi more 
of the foregomg procedures, there arises the important pioblem of splintmg 
the repaired area and of drainage, both mtra- and extraienal Theie is some 
difference of opinion as to the advantage of a *pyeloureteral sphnt, some ad- 
vocatmg that it may lead to infection in a kidney which has heietofoie been 
uninfected and for this reason is better omitted Others beheve that even m 
a clean case the uieter which has been satisfactorily enlarged and straightened, 
unless kept aligned m its new bed for a required period, may develop secondary 
adhesions which latei on produce kinks and obstructions As a rule, after a 
successful ureteioplasty the sphnt need not be left for any prolonged period, 
usually from seven to twelve days, and with the more efficient uimary anti- 
septics available the dangei of any troublesome infection is neghgible 

Many types of splmts have been mtroduced Those attached as an exten- 
sion of a nephiostomy tube (Fig 20) have no particular advantage but do 
have the disadvantage that one cannot be removed without the other Occa- 
sions arise when it is advisable to remove the nephrostomy tube or the splint 
first and leave the othei for a time Experience favor’s placing the ureteio- 
pelvic splmt down the uieter and not letiograde (through the bladder) 
Ureteral catheters retained through the uiethra and neck of the bladder occa- 
sion discomfort oi give rise to infection which often complicate the postopeiative 
cnie Ureteral catheterization may become necessam’, lion ever, follomiig the 
remoial of tlie direct splint With a dilated ureter the No 10 oi 12 French 
urethral catheter, the closed tip of which has been cut off to leaie an end 
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opening, will make a good splint AVitli a normal-sized meter a meteral catheter 
of not too laige a size wll prove satisfactory In practically all of these cases 
diiect diamage of the pehns Ihiongh the icnal paicnehj'ma is preferable to 
drainage through an openmg of the pelns The pyelostomy tubes are likely to 
kmk, cannot be replaced, and sometimes tend to dislodge the kidney from its 
direct contact with the muscles so that it does not become firmly adherent 
On the other hand, a nephrostomy tube when piopeily placed can be removed 
and replaced at ivill Piuthermoie, pieloscopy through the openmg is possible 
so that the repaired area can be dilated Tlie splint should be iiiigated A con- 
tmuous drip iiiigation ivith Suby’s solution “G” or some similar antiseptic will 
largely ob\nate any of the iisks of a complicating infection Since irrigation 
is advantageous, the splint can be placed thiough the lumen of the nephrostomy 
tube, which is preferably of laige calibci, perforating it at or near the lumbai 
skin smface, thus avoidmg troublesome leakage (Fig 21) 

Thei'e are many points m the placement of a neplu ostomy tube which are 
imjioi'tant and which cannot be talien up in detail here The opening into the 
pelvis should be made at a thin portion so that the least amount of parenchyma 
IS damaged It should be made I’ctrogiade and the tube later draivn through 
directly (Pig 21) It should be made at that portion of the kidney which will 
permit the tube to run m a straight comse through the lumbai mcision so that 
it -will not pull the Indney away from its muscular contact nor be kiiiked when 
the kidney is replaced and, in addition, so that it can be remoyed and replaced 
at will The bulb catheter has been largely used by other’s for nephrostomy 
drainage but it is excelled for this puipose by the cystotomy tube which has 
the direct open end and the nght angle cuiye to fit the patient’s side The 
length of the arm of the tube should be chosen to best make this fit There 
seems to be no particular difference m the time of I’enal closure after removal 
of the large tube as compared rvith that of a smaller bulb catheter The neph- 
rostomj" tube without a bulb must be anchored to the kidney and to the lumbar 
wound by suture A properly placed nephrostomy tube helps to pull the kidney 
into apposition with the exposed lumbar muscles and keeps it there until 
adherent so that mtentional forms of nephropexy are unnecessary Whethei 
or not the pelyis has been closed tightly, letrorenal drams aie alwajs mdicated 
It IS important that these drains be brought out the lumbar incision at its 
most dorsal position and away from the nephrostomy tube, not alongside it 

As a postoperative precaution, the patient should be kept on his back or 
permitted to lie only on the side operated upon so that the kidney will not 
be dislodged by its uwn weight 

Biiefiy then, the surgical treatment of msidar hydionephiosis, if -unilateral 
IS a nephrectomy or some form of ureteropyeloplasty, if bilateral the latter 
for both as a rule and of the poorer side first In domg this the kidney is 
freed, extiafasciaUy posterioilj , intrafasciaUy anteriorly, the renal capsule 
IS intact The ureteropelvic ari-angement is studied and pyelouieterolysis cai'e 
fully performed Accordmg to the result, the operator chooses, if necessary, 
one or more of the three types of procedures classified m Table I rmdei I, 
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vahe lemoves the piimaiy obstiuction but few of these hojs live long after- 
ward, most of them draig eientually of lenal insufficiency In female infants 
and children, similai back pressnie clianges in the uietei’S and kidneys are 
seen without am knoivii or discoieiable cause of primai^ obstiuction (Fig 23) 
In eithei of tlie foiegoing cases Indionephiotie kidne-ss, uninfected oi only 
niddh so, will undeigo consideiable repaii with letum of renal sufficiency 
aftei nepluostomA or a plastic opeiation on the iiretei bj which the elongated 
tortuous meter is shortened and straightened out so as not to be obstructive 
secondarih^ 

The dilatation in both conditions is mostlj ureteial and pehic, little 
calyceal Total lenal function sometimes is faiil} good, but persistence of in- 
fection IS the rule in spite of the best known theiapi bi mouth or by uretero 
pelvic lavage, and progiessiie atiophie py elonephiitis leads eventually to death 
from renal insufficiency A plastic opeiation on these by diouretei-s is mdicated 
only when pieAuous tests not onlv lime demonstiated considerable lenal resene 
but have gmen reasonable assiiiance that uiniaiy mfection can be controlled 

COXCLUSION 

The surgical treatment of by dionephrosis yaries with the condition When 
unilateial of meteiopelvic oiigm, the choice of treatment is between nephiectomy 
and a plastic lepaii of the ohstniction When the lelative function of the 
hydronephiotic side is less than one-fifth of the total, and the opposite kidney 
IS healthy and eompensatoi’y , nephiectomy is m oidei The repair of those 
hy'dronephrotic kidneys more callable than one-fifth of total follows three 
types of surgical pioceduies Py elouieterohsis may" leheve the condition 
When this fails to remove the obstruction, the ureteral nairowmg may be 
enlarged by one of various methods of incision and closure, and when this 
would seem inadequate several methods of leimplantation of the ureter into 
its pelvis are available 

In bdateial hydionephroses of ureteiopelvic oiigm, only a functionless 
kidney ever is lemoved In bilateral lepaii, the poorei side should be done 
first and even when equally hydionepluotic, too long an mterval should not 
elapse before repairing the second side 

In hydionephioses from obstnictions below the ureteropelvic juncture 
(stone, prostate, stricture, etc ), removal of the obstruction usually suffices 
Acquired changes of back pressure such as a diverticulum or tortuous ureter, 
howevei, mav be obstnietive and require tieatment 
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A ItlETHOD FOR THE CHEMICAL PRODUCTION OF A PROLONGED 

SYMPATHETIC PARALYSIS 

Report of Its Use in Two Patients With Causalgia 

Major Theodore B Rasmussen and Capt^hn Alfred A Alessi, YIedical Corps, 

Arjiy of the United States 

O UR recent acquisition of a small quantity of a slowly absoibed local anes- 
thetic agent (R«ctocaine*) suggested the possibility of inci easing the 
effectiveness of paraveitebial injections in the treatment of eaiisalgia by pro- 
longmg the lesultant sympathetic paialysis Cases 1 and 2 are lepoited to 
indicate the desirability of further investigation of this proceduie in various 
conditions m which tempoiary sympathetic denen'ation is indicated 

case reports 

Case 1 — A 31 year old Chinese soldier sustained a perforating bullet •wound of the 
left shoulder on March 13, 1945, which produced a compound fracture of the upper third 
of the humerus The patient experienced immediate -weakness and numbness of the arm 
After a change of cast and manipulation of the fracture on March 23, 1945 (e]e^en days 
after injury), he noted the onset of severe constant burning pain in the palm of the hand 
He was admitted to this hospital, April 23, 1945, incapacitated by this persistent pain. On 
hot sunny days the pain was particularly severe, While on cool rainj days there was slight 
relief Cold, wet compresses on the hand produced a similar lessening of the pain He 
carefully protected the left forearm and hand from contact "with other objects The left 
hand was pinker, wanner, and drier than the uniniolied hand The nerve lesion could not 
be properly ei aluated because of the marked aggravation of the pain produced by touching 
or moving the hand A diagnosis of moderately severe causalgia of the left arm was made 
A paravertebral injection was done on Apnl 23, 1945 (sis weeks after injury), ac 
cording to the technique descnbed by White and Smithwick.i Fifteen cubic centimeters 
of 2 per cent procaine vere injected along the left side of the bodies of the first and 
second thoracic vertebrae, producing marked vasodilatation of the hand and a typical 
Homer’s syndrome within five minutes The pain was completely relieved for one hour 
and then returned essentially unchanged as the procaine effect disappeared An accurate 
examination of the peripheral nerves during the period of freedom from the pain revealed 
a slight median nerve paresis involving both the motor and sensory components Function 
of the hand was poor due to periarticular thickening which produced considerable limita 
tion of motion of all the finger joints Four daj s later the paravertebral injection was 
repeated with similar prompt sympathetic paralysis and pain relief Before the needles 
were withdrawn, 2(4 c c of rectocaine were injected into each The sympathetic paralysis 
and relief of pain persisted for forty eight hours, -with the latter then returning -with 
slightly lessened seventy Since it was felt that the amount of rectocaine was insulBcient, 
a third injection was done on May 3, 1945 (nine days after the first injection and seven 
weeks after injury) After 5 c c of procaine injected at each segment had again produced 
prompt sympathetic paralysis and relief of pain, 4 c c of rectocaine were introduced into 
each of the two needles This time the pain did not return and the relief persisted through 
out the follow up period of ten weeks 
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During tlie third week after this last injection the miosis of the Homer’s syndrome 
gradually disappeared although the narrowing of the palpebral fissure remained marked 
After four weeks the skin of the left arm and left side of the face became slightly moist 
but visible perspiration was still absent During the seventh week the narrowing of the 
left palpebral fissure disappeared Nine weeks after the last injection a partial sudomotor 
paralysis was still present Exposure to the tropical sun for a few minutes at this time 
produced profuse perspiration over the right side of the face, right arm, and upper chest, 
and in contrast caused only a moist texture of the skin of the corresponding areas of the 
injected side The large drops of perspiration covering the right side of the face and the 
right upper chest wall stopped sharply at the midline When the patient returned to duty 
at the end of the tenth week he perspired nearly as copiously on the left side as on the 
right Hand function had improved until there was nearly normal mobilitj of the finger 
jomts There was still a slight paresis of the median nerve which contributed to his rela 
tively insignificant residual disability 

The sympathetic paralysis of the left side of the face was complete for two weeks, 
partial durmg the next seven weeks, and gradually disappeared during the tenth week 
The sudomotor paralysis of the arm was essentially complete for four w eeks and was then 
partially present until it also disappeared during the tenth week 

Case 2 — A 31 year old Chinese soldier sustained a penetrating gunshot wound of the 
nght arm, March 16, 1645, which resulted in a compound fracture of the middle third of 
the humerus and a paresis of the median and ulnar nerves Three days later a hot, throb 
hing, severe, constant pain appeared throughout the palmar surface of the right hand 
This pain persisted unchanged until the patient’s admission to this hospital on May 20, 
1945 Examination revealed nonunion of the humerus with only slight pain at the fracture 
site Moving the arm at this point did not alter the pain in his hand The patient held 
the fingers of the right hand in extension and constantly protected the part against move 
ment or contact with other objects Even light touch on the palm caused marked aggra 
vation of the pain The pain was worse on hot sunny days and was somewhat relieved by 
cold wet compresses on the hand The right hand was pinker and warmer than the left 
and the skin had a velvety texture to the touch The vasodilatation was so extreme that 
moderate pressure with a pm in testing sensation frequently produced tmy drops of blood 
The skin was equally moist in the two hands Since he would permit only a sketchy ex 
amination of the hand the detailed delmeation of the nerve lesions was postponed Thus, 
the picture of a typical moderately severe causalgia was presented 

A paravertebral injection was done on May 25, 1945 (five and one half weeks after the 
mjnry) Two needles were mserted into the back down to the nght side of the bodies of 
the first and second thoracic vertebrae in the manner descnbed by White and Smithwick i 
The needles were directed sbghtly more caudally than usual but otherwise the placement 
appeared to be satisfactory Five cubic centimeters of 2 per cent procaine were injected 
into each needle, producing good vasodilatation of the hand and complete relief of pain 
■within five minutes A few minutes later a typical Horner’s syndrome appeared One 
ampule (6 c c ) of rectocaine was then injected into each of the needles The patient was 
kept in the left lateral decubitus position for one hour in an effort to prevent too wide 
spread diffusion of the drug With the relief of pain an accurate examination of the 
functions of the peripheral nerves was now possible and sev ere but partial lesions of both 
the median and ulnar nerv es were found to be present 

Tlie complete relief of pain persisted throughout the follow up period of four months 
The miosis and narrowing of the palpebral fissure almost completely disappeared after 
twenty four hours, while the anhvdrosis of the right half of the face persisted for seven 
daj 8 The right hand remained dry and warmer than the left with vnsibly dilated v eins 
for two weeks, at which time the hand became moist and the same temperature as the left 
one There was still no visible perspiration, however, although it was profuse on the 
normal side Three weeks after the injection the patient perspired equally on the two sides 
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In this case the sympathetic denei ration of the light side of the face was 
much more transitory than that of the arm, presumably due to the placement 
of the needles moie caudal to the stellate ganglion than usual There nas a 
complete sudomotor paialysis of the arm for two weeks ruth gradual recoiery 
of this function dining the thud week Subsequently the median and ulnar 
nerves weie explored and the patient prepared for a bone graft of the humerus 

DISCUSSION 

Paravertebral injection of procaine is being used extensively for the treat- 
ment of major and minoi eausalgia vith satisfactory results m many cases, 
particulaily the milder vaiiety In a series of 100 Chinese patients with 
eausalgia (to be repoited later) appioximately 10 per cent weie completely 
relieved of all pain either immediately oi witlun four weeks after one, two, 
01 three such nijections In an additional 40 per cent, adequate but not com- 
plete lelief of pam resulted from lepeated paravei tebral injections of pro- 
came In the remaining 50 per cent the rebef of pam was madequate and a 
surgical attack on the sympathetic nervous system was usually necessary The 
prolonged action of rectocaine promises to mcrease the etfectiveness of tem- 
porary chemical sympathetic denervation of an extremity and to render a 
surgical sympathectomy less often necessary in the treatment of eausalgia 
The rapidity with winch cripplmg trophic changes occur in the presence of 
persistent eausalgia makes the prompt alleviation of the pam particularly im- 
portant Smee patients not yet ready for a major surgical procedure tolerate 
paravertebral mjections weU, anything which will mcrease their effectiveness 
m relievmg the pam lyiU hear mvestigatmg 

This procedure should be of imlue m other conditions for which sympa- 
thetic denervation is mdicated, that is, the vasospasm associated with injury 
or embob of the gieat vessels, selected cases of peripheial vascular disease, 
angina peetoiis and painful aortic aneuiysms, severe hyperhydrosis, and se- 
lected eases of congenital megacolon 

The mjeebon of alcohol to pioduce prolonged sympathetic paralysis, in- 
troduced by Swetlow," has gained favor for certam conditions, but has several 
disadvantages which are avoided by the use of a nondestructive drug The 
severe persistent pleuritic pam and mtercostal neuritis occasionally produced 
by injectaon of alcohol m the thoracic segments should not occur and did not 
occur in either of the patients described The sclerosing effect of the alcohol 
makes acemate placement of the needles of greater importance than when a 
nonsclerosmg agent is used After a primary failure, due to the scarring pro- 
duced, secondary mjections of alcohol are seldom successful Although we 
have had no opportumty to investigate the pomt, repeated injection of recto- 
came should theoi etically continue to be effective 

The prmcipal objection that might be raised to the use of a slowly ab- 
sorbed agent like this is the fact that some adhesions may be pi oduced around 
the rami communicantes and sympathetic cham which might make subsequent 
surgical dissection more difficult This objection is, of course, present to a stdl 
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gieater degree Avitli the injection of alcohol If a major operation can be 
avoided, the temporary Homer’s syndrome is of little impoitance 

The usual safeguards against inti avascular, intrathecal, and mtiapleuial 
mjection must be rigidly obsei ved Pi eopei ative medication with a barbitui ate 
lessens the possibility of toxic leactions to the procame Injections for sym- 
pathetic deneivation of the arm should be pieceded by hypodermic adminis- 
tration of atropine in older to safeguard against syncope and othei vagal 
reactions The preliminary injection of 5 c c of procame mto each needle is 
necessaiy to verify piomptly the proper placement of the needles and to prove 
that sympathetic denervation pioduces the desired relief of symptoms before 
the longer aetmg drug is injected Also, in cases of an adverse reaction to the 
procedure, only a short acting drug need be counteracted If a satisfactory 
sympathetic paialysis develops within ten mmutes after injection of the pro- 
caine, one ampule (5 c e ) of lectocaine should be mjected into each needle 

The fiequency with which major and minor causalgia is encountered m 
war wounds of the estiemities piompted us to repoit the lesults m these first 
two cases although full evaluation of the procedure, its advantages, its disad- 
vantages, and its possible complications must await further trial 

CONCLUSIONS . 

1 Paraveitebral injection of a slowly absoibed anesthetic agent produced 
prompt and complete relief of pain m two patients with causalgia of the arm 

2 A persistent sympathetic paralysis was produced in each instance, gradu- 
ally disappearmg m ten weeks m Case 1 and m three Aveeks m Case 2 

3 Furtlier trial of this procedure m causalgia and othei conditions in which 
temporary sympathetic denenmtion is indicated seems to be warranted 
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TENON AND MORTISE GRAFTS FOR BRIDGING METACARPAL 
DEFECTS DUE TO GUNSHOT WOUNDS 


Lieutenant Colonel Haku\ D ^Iokris, IMedic.vl Corps, 

Army of the United States 

I N HOSPITALS in the Zone of the Intel lor, metacarpal fractuies sustained in 
combat by high velocity bullets or shell fragments with loss of substance 
of a part or all of the metacaipal shaft are fiequently seen Many of these 
are complicated by extensive ivounds of the soft paits, loss of tendon sub- 
stance, and severance of the digital nerves Obnously, when considerable 
damage to the soft tissues, tendons, and neives exists, extensive surgical pro- 
cednies to leconstruct these bone defects aie not indicated However, there 
are a number of eases in which damage to soft tissue is minimal, but the digit 
IS useless because of loss of continuity of the metacarpal shaft, ivith resultant 
shortening of the metacarpal, this causes displacement of the joint into the 
palm, allowing the soft tissues to foim a mechanical block The adjacent 
mtej-osseiis muscles lose ability to flex the pioxunal joint The head angulates 
mto the palm causing hyperextension of the metaeaipophalangeal jomt The 
patient objects to the appeal ance of the depressed knuckle and is justifiably 
disturbed at the prospect of saciificmg an apparently restorable digit If 
other soft tissues and tendons are irieparably damaged, amputation, of course, 
IS the simplest and most expeditious means of ti eatment However, as Slocum 
and Pratt' and BunnelP have pouited out, excision of a complete metacarpal, 
particulaily the third and fourth, weakens the giasp consideiably because of 
disruption of the metacarpal arch, frequently the adjacent digits angiilate 
and rotate toward each other ivith lesiiltmg overlapping of the phalanges as 
the hand is flexed This often constitutes a major disability 

operative procedure 

Paced with the problem of i eeonstructmg a number of restorable digits, 
we have utibzed an operative techmque foi which we claim no origmabty but 
which has been sufficiently successful to wairant its description Adherent 
sears on the dorsimi of the hand in the region of the opeiative site (mvanablv 
present m these penetratmg wounds) should be excised at a preliminary stage 
Usually, simple excision of scar ivith a small amount of undercuttmg of the 
skin and suture wdl be sufficient to provide an adequate covermg The in- 
volved metacarpal is approached through a doreal incision either lateral or 
medial to the extensor tendon The extensor tendon is retracted and the 
metacarpal shaft fragments are completely freed subperiosteally The distal 
and proximal fragments are then resected until a tiansveise cortical suiface 
can be obtamed and the medullary canal reamed out ivith a drill and small 
curette for a distance of approximately 1 5 cm The resulting metacarpal 
usually consists of only the head and base, occasionally with a very small 
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fragment of attached shaft Traction on the involved digit at this time will 
demonstrate that the normal length of the metacarpal in most cases will be 
almost completely lestoied if too long an interval has not existed since the 
occuirenee of the fracture A cortical tibial bone graft the width of the nor- 
mal metacarpal shaft, sufficiently long to budge the gap completely in the 
mvolved shaft and, in addition, to allow a tenon to project aiipi oximately 
1 5 cm on the distal and proximal ends, is lemoved from the medial proximal 

A 



Pig 1 — Schematic representation of operative technique. A, Graft with tenon cut and 
Shaped (obtained from cortex of the tibia) Sj Distal and proximal metacarpal fragments 
prepared for reception of graft. O, Graft in place, bridging metacarpal defect 


surface of the tibia ivith a motor saw The endosteal poition of the giaft is 
removed, leaving only the firm coitex A shoulder is then cut about both tlie 
distal and proximal ends of the giaft and the projecting tenon is rounded off 
The burr of the Luck motoi saw is extiemely useful m accomplishing this task 
Holding the giaft during this pioeedure is somewhat difficult and Watson- 
Jones® has suggested the use of a small meehame’s mcc vhich can be sterilized 
and attached to the instiument table, this has been found to be exceedinglv 
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work with aud provides more seeuie inteinal fixation Tlie fact that all the 
fractures have united is evidence that while cancellous bone may provide more 
osteogenic tissue, this coitical bone provides adequate and probably excess 
osteogenesis ” BunnelP used a small key graft for nonunion, which is secured 
from the dorsal subcutaneous surface of the ulna and fits m the slot prepared 
m the metacaipal shaft It is questionable, however, whethei this procedure 
could be used to budge a laige defect BunneU stresses the importance of 
accurate fit and exact carpentiy in repairmg these small bone defects Albee’ 
devised a method in which a cortical tibial giaft was inlayed in a fish mouth 
m the distal metacarpal fragment and an L-shaped tongue was inlayed in the 
proximal metacaipal fragment The graft was held m place by sutures of 
kangaroo tendon thiough drill holes m the metacarpal coitex, which was suc- 
cessfully used in budging the metacarpal shaft defect resulting from resection 
for extensive osteomyelitis 

Watson-Jones® bebeved that “Although intramedullary peg grafting has 
no general appbcation and in the case of most bones is far less satisfactory 
than onlay or mlay graftmg, this technique is useful for internal fixation of 
lecent fractures of small tubulai bones, that is, the metacarpals, metatarsals, 
and phalanges ” 

The tenon and mortise type of graft alieady described is pieferable to 
the simple intramedullary peg because structurally the graft is considerably 
stronger and the shoulders on each end of the graft buttress the cortex of the 
distal and proximal fragments of the metacarpal and prevent erushmg of the 
cancellous bone, particularly of the distal fragment The well-known cabmet- 
maker prmciple mvolved makes fixation extremely secure with the use of a 
mimmum of foreign material A giaft of this type can be used to budge a 
relatively large defect afid restore and maintam the normal metacarpal length 
which is essential m securmg a satisfactory cosmetic and fimctional result 

SUMMARY 

1 The problems of gunshot woimds of the metacai-pal bones with shaft 
defects have been described briefly and the mdications for giaftmg reviewed 

2 A techmque of tenon and mortise grafts for bndgmg metacarpal defects 
due to gunshot wounds, which has proved satisfactoiy in six cases, has been 
described 

3 This type of graft m mdicated eases is considerably stronger than the 
intramedullary peg and prondes a satisfactory cosmetic and functional result 
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TWO UNUSUAL CASES OP WAR WOUNDS OP THE HEART 


Lieutenant Colonel Paul C Samson, IMedical Corps, 
op the United States 

T WO raie cases of caicliac ivounds are piesented which were of more than 
usual interest In both, the opeiative procedures weie successful 

perforating (THROUGU-iVND-THROUGH) SHELL FRAGMENT WOUND 
OP THE LEFT \T3NTRICLE 

Case 1 — A 22 year old Amoncan private was wounded by an artillery slioll fragment 
at 11 45 A ir , June 27, 1944, near Vincenzo, Italy He arrived at the Eleventh Field Hos 
pital two hours later, in shock but conscious There was no dyspnea nor hemoptysis Nausea 
with vomitmg occurred tunce, shortlj after admission Examination showed a 3 cm lacera 
ted wound in the fifth loft intercostal space just outside the midclavicular line The blood 
pressure was 80/G0 The pulse was 110 and moderatolv weak but regular The heart tones 
were normal and no adventitious sounds wore heard There were signs of fluid in tlie left 
pleural cavity Th^ abdomen was tender and resistant to pressure A Levine tube was 
passed into the stomach and 250 cc of air and fluid were withdrawn This material con 

tamed no blood Intravenous plasma was started immediately, followed by blood transfusion 

In two and one half hours, 1,000 c c of blood were given The blood pressure had then risen 
to 130/70 and the pulse was 90 The abdominal signs and symptoms persisted Boentgeno 
grams were taken (Fig 1) and in the lateral projection the shell fragment was lying well 
posterior, apparently just withm the nb cage From the location of the wound, the apparent 
course of the missile, and the persisting beUy signs, especially nausea and vomihng, a thor 
aooabdominal wound could not be ruled out Accordingly, operation was commenced six hours 
after woundmg and three one half hours after admission to the hospital 

Endotracheal anesthesia consisting of ether vapor and oxygen with carbon dioxide 

absorption was administered A blood transfusion of 500 c c was given slowly during 

operation. After ddbndemcnt, instruments and gloves were changed and an anterior thor 
acotomy performed in the fifth intercostal space by extendmg the wound of entrance There 
was a chip fracture of tlie fifth nb A small contusion of the bngula of the left upper lobe 
was noted but the diaphragm was intact Five hundred cubic centuneters of blood were 
evacuated from the pleural cavitv The shell fragment was then discovered posteriorly, 
Ivmg free Two holes were seen in the pencardium anterolaterally the pencardiophrenic 
artery and phremc nerve had been severed (Fig 2) , the postenor laceration was just lateral 
to the reflection of the parietal pleura from the pencardium on to the mediastmum. Five 
cubic centimeters of 6 per cent procame were instilled into the pericardial sac, which was 
then opened by vertical incision after several minutes There were two 8 mm lacerated 
wounds of the left ventnole, both oozing blood with each systole The wound of entrance 
was at the apex, that of exit was in the mid portion of the left ventncular wall postenor 
'y (Fig 3) The apex of the heart was rotated 90 degrees forward and steadied by the 
nght hand of the assistant The postenor woniid was exposed between the spread second and 
third fingers and the bleeding controlled by two No 0 silk sutures (Fig 4) A small venous 
branch was occluded by the sutures The antenor laceration was irregular and the muscle 
gaped slightly Oozing contmued, particularly after one suture had cut partially through 
the muscle The bleedmg was controlled by fashioning a small pedicled graft of antenor 
pericardium and pericardial fat which was then sutured over the laceration (Fig 5) Extra 
systoles were numerous while the heart was bemg handled but thej ceased immediately Five 
gDima of crystallino sulfanilamide and 50,000 units of penicillin were placed in the pleural 
canty Two water trap dramage tubes were used a small mushroom catheter in the 
second mtercostal space antenorly, and a one-quarter inch fenestrated tube in the eighth 
mtcrcost al space m the midnxill-iry kne Tlie latter tube was clamped off for eight hours 
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following surgery to allow for tune contact of the chemotlieraiwutic agents The mcision 
nas closed in layers using interrupted silk. Poricostal sutures were not employed The 
operation was sbghtly more than two hours in length At its conclusion the blood pres 
sure was 110/70, the pulse, 145, and respiration, 32 

Following operation, nasal oxygon nas administered for twenty four hours The ante- 
rior catheter was removed m seventj two hours and the posterior tube on tho fifth post 
operative day There had been 2,000 c c of serosanguineous drainage durmg this bme The 
blood pressure remamed normal and tho pulse stabilized at 100 to 110 Cardiac irregu 
larities were never demonstrated Tnentv four hours after operation a splash was heard 
over tho precordium, synchronous nith sj stole Four dajs later a loud precordial fnction 
rub was audible for tnentj four hours At this time also the second sound in the pulmomc 
area was occasionally reduplicated On the sixth postoperative daj there was slight rough 
emng of the first sound at tho apex and a poorly transmitted soft svstolic murmur was 
heard in this area 




Fig 1 — Frontal view there Is a large hemothorax on the left which obscures the lung 
The shell fragment (Insert) measures 23 by 10 by 4 mm and lies at the ninth rib posteriorly 
The Levine tube Is seen faintly at the level of the eleventh Intercostal space on the left. 

An electrocardiogram was made at the Sixth General Hospital twelve days after opera 
tion The rhythm was normal and the rate, 80 Moderate mversion of T waves, with ele- 
vated S T intervals in the first three leads, was reported The T wave was normal m 
Lead FY There was moderate left axis deviatioii. The patient became ambulatory three 
weeks after operation. A scratchy to and fro precordial friction mb was heard intermit 
tently for an additional two weeks Further observations were made at the 300th Gen 
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ANT^QIOQ. ASPLCT • VLSSLL SEVERED 

INCISION FOR EXPOSURE 

- — INOSION FOR FLAP Z 

Fig 2 — Drawing at operation showing the anterolateral laceration of the pericardium (wound 
of entrance) and tiie severed pericardiophrenic artery and phrenic nerve 
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Fig 6 — Drawing at operation the pedlcled graft of pericardium Is being sutured over the 

anterior lacerated wound 
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eml Hospital The lung fieWs Mcro clear and the heart was not enlarged (Pig 6) 
Auscultation reiealed neither friction rub nor niumiurs An electrocardiogram showed 
mild myocardial damage, nith improiemcnt o\or the previous tracing No signs of 
cardiac embarmssmont dc\ eloped with increased activity The patient was evacuated to 
llio United States eleven neehs after operation 



6— Frontal view eight weeks following operation The lung are clear t^ 

Mt diaphragm Is elevated and paraljzed there Is no cardiac enlargement. The chip fracture 
or the tifth rib anteriorly can be seen (arrow) 


Convment — It has been of interest to us that severe perforating wounds 
of the heart are not neeessarily fatal That this patient survived his original 
Wound seems to have been due to a raie chain of circumstances The frag- 
ment must have struck end on and passed through the heart without revolving 
It seems probable, too, that the heart was pierced during diastole, which per- 
mitted traverse of the chamhei without damaging n reparably the papillary 
muscle The case also demonstrates that there may he few if any localizing 
signs or symptoms in spite of a serious cardiac wound In retrospect one 
should consider tliat the patient’s nausea and vomiting were probably car lae 
in oiigin These sjmiptoms aie uncommon in pure thoracic injuri^ 
tbe shell fragment free in the pleural cavitv the apparent course o t m mis 
sile was entiiely misleading Had the missile struck from directly m Iront 
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it could not lia-\e failed to penetiate the diaphragm The fragment, however, 
had come from the left, passed through the heart, and then fallen free in the 
pleural cavity, almost opposite the wound of entrance in an anteroposterior 
plane 

No published reports on peiforatmg shell fragment wounds of the heart 
have been found Bojden^ recently has desciibed a case similar to the one 
just reported, of perforating wounds of the left ventnele in which a branch 
of the posterior ciicumflex arterj^ had been severed Both wounds were sutured 
and the patient suiwived Records of at least four other perforating cardiac 



Fig: 7 — Frontal projection there Is a fracture of the tentli rib posterlorlj on the right 
(arroA\ ) and a small right-sided hemothorax The blurred foreign body (arrows) is seen 
l>ing 5 cm to the left of the mldllne. Insert shows the removed 45 caliber bullet, 17 by 10 
mm. The nose is blunted and roughened apparently due to ricochet from a solid object. 

wounds are now at hand in winch the patient lived long enough to reach a 
forwai d hospital " In one of these the mterventncular septum had been tra- 
versed It has not been possible to determine the incidence of peiforatmg 
cardiac wounds m civil piactice Undoubtediv some of the cases listed by 
BUnn, Biggei, and others weie perforatmg m type Probably one of the 
eailiest examples of operative success was that reported by Launay (1902)’ 
m which the wound was self-mflicted The bullet was found to have passed 
through the left ventricle Both wounds were repamed and the patient re- 
covered 
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INTBAVENTRICUL.AR METAULIO POREIQN BODY 

Case 2 — On Nov 21, 1944, a 38 year old German sergeant n as wounded in the right 
cheat posteriorly by a 45 caliber bullet ns he was ascending from a dugout The bullet 
apparently ricochotted before striking him The prisoner was knocked down by the impact 
but did not lose consciousness Except for hemoptysis and moderate dyspnea he suffered 
httle discomfort. The patient was admitted to tlie Nmtli Evacuation Hospital five days 
after wounding Examination showed a 3 cm superficially infected, lacerated wound over 
the tenth right rib in the midscapular lino There were signs of fluid at tlie right base 
The blood pressure was 120/78, and the pulse was 90 and regular No cardiac pathology 
could be detected Roentgenograms in frontal and lateral projections were made (Eigs 
7 and 8) At fluoroscopy the foreign body descended slightly on inspiration It could be 
separated from the dinpliragm but remained always withm the cardiac shadow During 
systole there was a 3 cm excursion of the missile from left to right, with return to the 
origmal position during diastole The location and movement of the foreign body did not 
vary at two subsequent fluoroscopies These studies demonstrated that the bullet was in 
the heart 



P'a 8 Left lateral projection the blurred foreign body (arrows) la scon Ijlng 4 6 cm bo- 

noath the akin surfaco antcrlorlj 

Operation was undertaken seven days after wounding Closed endotracheal anesthesia 
of other vapor and oxygen was given An anterior loft sided approach was used since the 
foreign body lay to the left of the midlme Incision was made from the sternum to the 
“idaxilla and the left pleural cavity was entered through the fifth infcrcostnl space The 
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internal mammary vessels nere ligated and divided The pericardial sac was opened bj a 
vertical incision anterior to the phrenic nerve It contained a few cubic centimeters of 
serous fluid Ten cubic centimeters of 5 per cent procaine wore instdlcd No lacerations 
either of the pericardium or of the mjocardium were demonstrated During diastole the 
missile could bo palpated through the wall of the right ventricle, 3 cm to the nght of the 
apex. Its position was checked wuth a fine needle The heart was steadied m the left 
hand by the “palming’' method'* A 1 2 cm incision, parallel to the inferior cardiac 
border, was made down to the foreign bod 3 It was grasped with forceps and removed 
There was an immediate gush of blood from the chamber of the nght ventricle This was 
controlled bj thumb pressure wliile three No 0 interrupted silk sutures were rapidlv in 
serted and tied by the assistant There was no further blcedmg Dilatation and ectopic 
beats developed dunng cardiac manipulation but there was spontaneous return to normal 
rhythm when the heart was released The pericardium was closed above, and opened posto 
nor to the phremc nerve for more dependent drainage Antenor and posterolateral dram 
age tubes were inserted and 25,000 c c of penicillin w ere injected into the pleural cavity 
The incision was closed in layers usmg interrupted silk The operation consumed one hour 
and fifty minutes At its finish the blood pressure was 98/08, and tlie pulse 100 and reg 
ular Five hundred cubic centimeters of whole blood were given slowlj during operation 

The postoperative course was compbcated only by a superficial infection in the 
thoracotomj incision The lung expanded promptly and the drainage tubes were removed 
on the second and third days Bilateral thoracentesis on the fourth day was productive 
of 150 c c of clear serum on the left and 250 c c of old blood on the right The heart 
remamed regular and no friction rub was heard at any time The patient was transferred 
to the Twentv first Geueral Hospital for stud} An electrocardiogram which was taken 
twelve davs following operation showed m}ocardial damage The QRS complex was s urred 
in Lead III and the T waves were inverted in all leads, with coning of the ST segments 
There was marked low voltage in Lead HI The patient was discharged to ambulator} 
convalescence m a prisoner of war hospital, ten weeks after operation 

Comment — In Case 2 the bullet obviously cbd not traverse the myocardium 
In vuevv of the bullet’s size and known bitting power, residual damage to the 
pericardium and myocardium would have been ev ident seven days after wound- 
mg had the missile enteied the heart directly The foieign body undoubtedly 
entered the venous system just outside the pericardium and was washed into 
the right ventricle Whether the supeiior or mferioi vena cava was pene- 
trated cannot be stated definitely Unknown factors are the exact position 
of the soldier at the time of woundmg and the angle at which the shot was 
fired Smee the tenth rib was fractured posteriorly the inferiOL._ vena cava 
easily could have been the portal of entry That its force was spent is evi- 
denced by the blmited nose of the bullet (see insert, Fig 7), indicatmg that 
it had glanced off some solid object before striking the soldier 

Indications for removing foieign bodies from the cardiac chambers have 
not been clarified Cardiotomy is not without risk and many of the missiles 
may remam asjmptomatic On the other hand, delajed comphcations and 
fatabties have occurred due to the continued piesence of a foreign body The 
mtracardiac missile may be the cause of fatal secondary pulmonary emboli' 
Lyle® reported a case in which a shell fragment entered the left femoral vem 
and came to rest in the light heart A generalized “gas” mfection from this 
focus resulted in death Jarvis" has described a case m which a shell frag- 



SAMSON WAR WOUNDS OP HEART 


381 


meiit enteied the vnsculai system thiough the inferior vena cava in the ab- 
domen The patient died suddenly ten dais aftei injuri^ and at autopsy the 
inegular foreign body 20 by 15 bj'- 10 inni was found in the right ventricle 
The myocardium of the light ventricle near the apex was extensively softened 
and hemorihagic in the area oveilymg the missile 

0611:0111 hazaids also must be expected if the fragment enters the pul- 
monary circulation from the light heait While I have no personal Imowledge 
of such a case, it is theoietieally possible foi the missile itself to become an 
embolus which is immediately fatal The lemoval of foieign bodies fiom the 
puhnouarjf vessels may be difficult and involve the loss of an essential artery 
Lobectomj or even pneumouectomj’^ might become necessary under certam 
conditions In one of Buifoid’s eases® it was felt unwise to remove an asymp- 
tomatic missile which had become lodged in the light main pulmonary artery 
because of the likelihood that the aitery would have to be sacrificed 

Haiken® has lemoved a numbei of foreign bodies successfully fiom various 
chambeis of the heart Unless localizing caidiac symptoms pei’sist, the opera- 
tion, m most instances, should not be considered an emergency In general, it is 
preferable to tiansfei the patient to a special base section hospital where there 
may be better facilities foi studj and for continuity in postoperative care 
Pinal conclusions as to indications foi cardiotomy must await eventual crit- 
ical comparison between the results fiom operation and those from conserva- 
tive management 

SUMMARY 

Two eases of unusual cardiac wounds have been presented and the sur- 
gical treatment described The first patient suffered a perforatmg (through- 
aud-thiough) shell fragment wound of the left ventricle Both wounds were 
sutured and the soldier survived In the second patient a 45 caliber bullet 
entered the venous system just outside the pericardium and came to rest m 
the right ventricle The missile was removed by incision through the ven- 
tricular wall The patient made an uneventful recovery 

author la Indebted to Technician Fourth Grade Walter Melga Jr who made the 
urawlnBs which are reproduced In this paper 
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the effect of ateopine on the gastkic seceetion 

FOLLOWING THEElilAL TEAIBIA 

H Necheles, M D , Ph D , E Prescott, and William H Olson, 

Chicago, III 

(From the Department of Gastro Intestinal Besearch, Nelson Morns Besearch Institute of 

Michael Beese Hospital) 

V OMTING, occult blood m the stools, and the development of peptic ulcers 
(Curling’s ulcer) have been described following bums m the human bemg ' ' 
In the dog, a significant increase of gastric motility, particularly of the gastnc 
antium, has been found Gastric secretion was mci’cased in these animals when 
intravenous infusions had been administered The secretions seemed to be higher 
when the animals had been fed the night before the experiment The strong 
gastric motility following bums was not abobshed by section of the vagus or of 
the splanchnic nerves It was abolished, however, by the injection of relatively 
small doses of atropine On the basis of this work, the use of atropme m the 
treatment of patients with burns was suggested, because it n as felt that the m- 
tense motility of the stomach, and particularly of its pyloric part, might lead to 
ulcerations * Smce the eftects of atropine on the gastric secretion followmg 
bums aie not known, they weie mvestigated m the present study 

experimental procedure 

Normal mongrel dogs, fed eight to mne hours before the experiment, were 
anesthetized with pentobarbital sodium (nembutal) and were kept imder an- 
esthesia durmg the entire experiment Unless the animals died, they were de- 
stroyed painlessly at the termmation of the expermient The ham was clipped 
ovei the area to be traumatized The esophagus vas bgated m the neck and 
a cannula was mseited mto the pylorus The cannula was directed to the outside 
so that the gastnc juice could be dramed into a bottle, volume and acidity were 
deterrruned penodieally Intravenous mfusions were given at constant lates,® 
most a nim als leceiving 1 c c pei minute per kilogram of body weight of either 
0 9 per cent sahne oi 5 per cent glucose solution, oi a mixture of both Fifteen 
mmutes befoie the burn, 5 or 10 mg of ati opine sulfate were mjected mtra- 
venously and every half houi after the bum doses of 5 mg were given (slow 
late of injection) Thermal trauma was admmistered by torch to approximately 
50 pel cent of the body surface The duration of the traumatization varied 
between ten and twenty mmutes, but it is not believed that this expresses the 
degree of traumatization, because a number of othei factors like thickness of the 
slon, of the subcutis and fat layers, of the musculature, etc , seem to affect pene- 
tration of heat Autopsies weie performed on all animals Control experiments 
were performed on two anesthetized dogs The procedures were the same as m 
the bum experiments, except that no trauma was apphed 
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RESULTS 

In the control e\peiiments, the volume of secretion per hour (collected 
through a cannula) vaiied between 1 and 4 ec No fiee acidity and small or 
medium amounts of total acidity were found Foui similar control experiments, 
repoited m our pievious work,^ aie included in the lowei part of Table I The 
volume of secietion m the earlier experiments was within the magnitude of the 
seeietion observed m the piesent controls, and no fiee acidity was present Thus, 
considerable changes m the secretion followung bums weie assumed not to bo 
due to conditions of the expeiinients other than the bum 


Table I Controls — Gastric Secretion Without Thermal Trauma 


NUMBER 

OP 

DOGS 

SECRETION IN 

0 0 TER 

Hom 

ACIDITY IN M E HOl 
(free — TOTAL) 

1st I 

2nd 

1 Srd 

1 AV 

1 1st 

1 2nd I 

3rd I 

AV 

1 

15 

10 

40 

1 2 

0 55 

0 40 

0 20 

0 38 

1 

40 

2 6 

1 0 

25 

0 10 

0 5 

0 5 

0 7 

4 




29 




0 


In Table II is lep resented the summary of twenty -four experiments ivith 
tuennal trauma Twelve contiol experiments without ding admmistration were 
ptrfonned, and in twelve expeiiments ati opine was given In most instances 
the greater part of the secietion following the trauma occurred witlim the first 
thirty minutes aftei the bum, while a smaUei fraction was secreted or evacuated 
during the remaindei of the period of obsenation 


Table n Gastric Secretion Foixowing Thermal Trauma 


procedur e 
No atropme 

Atropine 

sulfate 


NUM 
BER OF 
ESPERI 
MENTB 

DURATION IN MJN ! 

VOLUME SECRETION 
IN 0 0 

FREE ACID IN 

M E HOl 

TOTAL ACID IN 

M E HOl 

BEFORE 

BURN 

AFTER 1 
BURN ’ 

before 

BURN 

AFTER 

BURN 

BEFORE 

BURN 

AFTER 1 
BURN 

BEFORE 

BURN 

AFTER 

BURN 

12 

80 

100 

10 

26 

0 

7 

23 

48 


(60 120) 

(60 155) 

(0 1 35) 

(0 5 60) 


(0-40) 

(1-76) 

(10 150) 

12 

94 

97 

10 

26 

4 

13 

31 

46 


(60 120) 

(60 120) 

(1 31) 

(3 120) 

(0 35) 

(0 70) 

(5 100) 

(20 140) 


Average values minimal and maximal variations In brackets 


DISCUSSION AND CONCLUSIONS 

The data m Table II show that atropme had no effect on the volume and 
acidity of secretion foUowmg thermal trauma, although the doses of atropme (up 
to 30 mg ) -weie large m comparison to those which m our previous observations 
completely suppressed the gastric motdity foUowmg burns (2 mg ) After the 
burn, the average free acidity did not rise much, while total acidity showed a 
somewhat larger mcrease, irrespective of whether atropme had been admm- 
istered or not 

In our previous work we had assumed that the gastric hypermotility of 
bums was due to a cholinergic mechamsm, because it was abohshed readily by 
atropme ® The present observation that i datively laige doses of atropme do 
not depress the mcreased gastric secretion of fluid and acid foUowmg a toich 
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burn indicates that we may be dealing iv-ith a bistamme-like substance liberated 
by the bum, the gastnc secretory effects of winch aie not abolished by atropine 
It appeals thus, that the gastric secretion and the gastnc motility of bums in 
dogs are activated by tn'O different mechanisms 

Assuming that our experience in the dog can be applied to man, we have 
recommended ati opine against the vomitmg and other gastrointestinal s3nnptoms 
following burns in the human being which, we believe, may lead to mucosal 
hemorihage and to the deielopment of acute uleeis which later may become 
subacute and bleed oi perforate Following our present experience with the 
ineffectiveness of atropine on the increased gastnc secretion following bums ive 
feel that ue should lecommend the use of antacids in addition to atropine Such 
therapy would take care of both the increased motilitj and the increased secre- 
tion of burns Atropine maj have other more general effects in shock The 
drug has been leported to prolong the life of lats subjected to tiaumatic shock,* 
and we have gained the same impression in unpublished senes of experiments 

SUMMARY 

Kelatively large doses of atropine did not affect the increased gastrie secie 
tion of the dog’s stomach foUonung bums Suice gastnc hypermotility of bmns 
IS suppressed completely by ati opine, it is assumed that, ui burns, two different 
mechanisms activate gastnc secretion and gastnc motility Gastric motility of 
bums may be due to a cholinergic mechanism, and gastnc secretion of burns may 
be due to a histammie mechanism 

If these findings can be apphed to the human being, atiopme and an antacid 
are recommended in cases of bmns, in order to pre\ent vomiting, gastrointestinal 
hemonhages, and the fomiation of ulcer 
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BILATEEAL POPLITEAL HEENIA 
Case Beport 

Allan E Sachs, jM D , and Lawrence Eubinstein, M D 
Chicago, III 

(From the Department of Surgery, Michael Seese Eospital) 

T his case report is of special interest because of the raiity of bilateral 
popliteal hei'niation of the knee 3omt It is believed that this represents 
only the second ease leported Ilaggart, who has published articles on this 
condition, mentions one other bilateial case ^ The condition probably is not 
considered very fiequently m diagnosis of popliteal sweUmgs 

A popEteal hernia is geneially defined as a sjnovial outpouching of a 
cysthke structure thiough the knee joint capsule, which causes symptoms sug- 
gesting an internal derangement of the knee The term Baker’s cyst rs fre- 
quently used m the British pubbeatrons to describe any cystic swelbng about 
the posterior knee jourt which is lined with synovium ^ However, m these 
pubbeatrons the cysts referred to are enlargements of the bursae in that area 
In popliteal heima the cyst is a protrusion of the synovial membrane of the 
]omt through the joint capsule 

According to Haggart, the etiologic factors of herniation of the knee 
jomt capsule are trauma, especially sudden trauma associated with forceful 
hyperextensiou of the Imee joint, and perhaps some congenital defect® It is 
commonly associated with hypertrophic arthritis m the knee joint 

Pathologically, this portion of the capsule is thickened, fibrotic, and 
typically lined with a mesothebal membrane similar to the synovial membrane 
of the knee joint itself Acute and chronic inflammatory changes are noted 
m the sac wall with round-cell infiltration being most notable Grossly, the 
sac 18 usually adherent to the medial head of the gastrocnemius muscle The 
neck of the sac communicates with the knee joint and may be dissected free 
with care 

ClmicaUy, the patient presents symptoms of discomfort and aches in the 
knee joint The posterior portion of the knee joint swells and walking is a 
painful procedure The lower leg and ankle sweE mtenmttently, apparently 
from the pressure of the popbteal mass on the venous system 

Physical exammation shows a cystic swelbng posterior and distal to the 
transverse flexion ciease of the knee The mass feels like an elastic ball and 
IS frequently reducible when the knee is flexed Eoentgenograms of the knee 
joint are noncontributoiy to the diagnosis 

In differential diagnosis it is important to recognize that the semimem- 
branosus buisa which occasionally sueUs is more medial than the typical 
popliteal herniation, while the semitendinosus bursa is more lateral It should 
also be kept in mind that anenrj'sms have a typical pulsation Gelatmoiis 
fluid c an he aspiiated vith a sjiinge from the hernial sac If the cist con 
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tents can be reduced into the joint with the knee flexed, the diagnosis is obvi- 
ously hernia 

The treatment of choice is operative excision of the hernia with ligation 
and closure of the neck of the sac The capsule is then reconstmcted with 
sutures 



Fis 1 — ^Postoperative result 


CASE REPORT 

An 80 year old man came to the Mandel Clinic of Michael Beeae Hospital complain 
mg of progiesBive pom and swellmg of both kneea, vnth discomfoTt and difhculty in walk 
mg, over a period of three months No history of trauma was ebeited The patient had 
a generalized hypertrophic arthritis of the fingers, elbows, and knees On admission he 
could walk only with short painful steps 

Past history revealed nothmg related to the present disability 

Physical exammation disclosed blood pressure to be 130/70, pulse 82, and respira 
tiona 20 The patient was not acutely ill, but obvionsly had difSculty m walkmg and used 
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a cane for support. His steps were measured and pamful Essential findings were scobosis 
to the left side of the thoracic spine, and hj^pertropluc arthritis of the hands, knees, and 
ankles with some valgus deformity of the knees The popliteal space bilaterally con 
tamed egg sized, firm, smooth, elastic and somewhat movable tumor masses, not attached 
to the skm The mass on the left side was reducible with flexion The presumptive diag 
nosis was bdateral popliteal hernia. 

The operation consisted of a posteriorly placed longitudinal incision down to the deep 
fascia of the left knee (Fig 1) The fascia was mcised and the cystic mass presented 
itself The mass was dissected from the adjacent tissues by blunt and sharp dissection 
The lateral and medial heads of the gastrocnemius muscle were retracted and at its supe 
nor portion the sac was firmly adherent by fibrous strands to the fascia of the medial 
head of the gastrocnemius muscle Superiorly the cysbc mass terminated m a neck whicli 
communicated with the jomt of the loft knee just lateral to the semimembranosus muscle 
This was a herniation of the synovial membrane tlirough the knee joint capsule The sac 
contents could be completely reduced and its contents could be transferred back and forth 
into the knee joint The sac was dissected free at its neck The neck of the sac was 
closed with mterrupted chromic catgut sutures which inverted the edges, and the capsule 
of the knee joint was also closed with fine interrupted cJiromic sutures Hemostasis was 
good. Fascia was closed and the skin was closed with dermal sutures Firm pressure 
dressings were placed on the incision The right knee was operated upon in a similar 
manner However, the linin g of the neck of the sac of the right knee was obhterated by 
adhesions and constricted so that the sac contents were not reducible The fluid in the sac 
was gelatmous with pearly particles much like villi floating about 

The postoperative course was imeventful Because the patient was an old man, early 
motion was thought to be very important Tlus is a departure from the full extension 
Bplmt which Haggart uses On the first postoperative day the patient was placed in a 
wheel choir Therapeutic light treatments were given to both knees daily By the fourth 
postoperative day most of the pain was gone and the patient was quite comfortable On 
the sixth postoperative day, sutures were removed The wound healed very well Edema 
was minimal On the tenth day the patient was discharged At subsequent follow up 
visits, the dderly patient has been found to be much happier, entirely relieved of tlie dis 
tressmg knee pain, and now able to walk with ease 

SUMMARY 

1 An unusual case of bilateral knee joint hernia mto the popliteal space 
IS reported 

2 The distressing symptoms of this condition can he reheved by surgical 
removal of the hernia sac and repair of the capsule defect 
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CLOSURE OP THE COLOSTOm" STO]\IA 

A Simplified Plan of jManaqement 

Major R 0 Gregg and Captain J M Mosely, Medical Corps, 

Army of the United States 

C LOSURE o£ the colonic stoma, as seen in the wounded soldier, presents tivo 
main problems (1) What technique is applicable to the various tjqies of 
colostomies seen? (2) Of what value is chemotheiapv m conjunction with 
closure of these stomas ? 

We wish to present the plan of management of colostomy closure which 
we have followed m the past twenty-three colostomes We would point out 
that the technique of closuie should be chosen for each patient accoidmg to the 
type of colostomy piesent as revealed by digital examination Chemotherapy has 
proved its worth in oui hands in the prevention of mfection and promotion of 
'healing 

Concerning the technique of closure, Keene^ has recently advocated and 
reported excellent lesults in resectmg the bowel iniohnug the stoma, and 
restoring contmuity of the colon by end-to-end siitiiie Coller and Vaughan^ 
stated that they had lesorted to end-to-end union for colostomy closure with 
gratifjnng results Both Coller and Vaughan* and Pembeiton and Black^ have 
advocated the use of delayed closuie of the abdominal wound 

The first laige senes of colostomy closures m whicli the effect of chemo- 
therapy was senously evaluated was leported by Dixon and Benson* m 1944 
By the pieoperative use of succinylsulfathiazole in the field of opeiation they 
were able to reduce wound infection from 84 to 13 per cent, fecal drainage from 
30 to 2 per cent, mortality fiom 3 to 0 per cent 

Stimulated bj'- our obseiwation of the beneficial effects of chemotherapy m 
secondary wound suture, we have adopted botli penicillin and sulfonamide 
therapy for colostomy closure 

PREOPERATIVE AND POSTOPERATIVE MANAGEMENT 

Each patient was placed on a definite preoperative routine, as soon as the 
colostomy was adjudged suitable for closure Our ciiteria for estabhshmg 
readmess for suture were (1) that the nutrition of the patient be definitely im- 
proving, (2) that edema had receded fiom the stoma, (3) that digital examina- 
tion reveal an adequate lumen obtainable when the bowel was sutui ed Seventy- 
two hours were routmely used foi preparation The patient was placed on a 
low residue, high carbohydiate diet The proximal and distal loops of the 
colostomy were irrigated daily, the last irrigation beuig earned out twenty-four 
hours befoie operation On the first day of preparation 4 Gm of sulfaguanidme 
were administered eveiy foui hours for six doses, followed by 2 Gm doses of 
the same drug every four hours up until four horns befoie closure Tmeture 
of camphorated opium was given in 2 di doses every four hours for twenty- 
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foul lioui-s befoie opciation Tlie bowel was aspiiated the evening and morning 
before tlie patient was operated upon Postopciatively, the patient’s oral intake 
of fluid Mas lestiicted until flatus was passed, which iisuallj'' occnired withm 
tiventj^-foiii lioiiis aftei siitiiie Watci balance w^as maintained by intravenous 
flmds, gastiic suction v'as used, -when indicated Penicillin and sulfadiazine 
were both used foi seien dajs after opciation PeniciUm was administered by 
tlie mtiamiisculai route in doses of 20,000 units eveiy four bom’s Five grams 
of sulfadiazine iveie given daily The fii’st twent 3 ^-foui hours sodium sulfa- 
diazuie vas gnen mtiamusculailj’- Theieaftei, 1 Gm was mgested eveiy foui 
hours hy tlie oial route 



I , 1. — ^Digital examtnaUon reveals that no spur Is present bowel can be InvaglnateU 

InMoin securing adequate lumen, as illustrated In Fig 2 Dotted line represents the 

In tvJo lurried through posterior fascia not through peritoneum After closure of the opening 
me colon peritoneum may be opened to eliminate angulation 


SURGICAL TREATMENT 

Colostomies, as we have observed in wounded soldiers, have been estabbshed 
either for diversion of the fecal stieam to allow healmg of the bowel at a pomt 
caiidad to the stoma or as a result of exteriorization of the damaged bowel 
We have found that, regardless of the purpose for whieh a colostomy had been 
established, the findings on digital examination can determine the technique of 
closure best suited foi restoration of continuity of the colon for that particular 
pahent Our cases, based upon information gamed fiom digital exammation, 
fall mto four categories In Pig 1 is shown the type of eolostomy most easily 
closed We shall describe our technique m some detail for this type, and then 
show how it IS modified foi the other types encountered In this type of stoma 
110 spui has formed, and when it is exammed, gentle pressure with the index 
flogei mvaginates the posterioi wall of the bowel into the peritoneal cavity, an 
adequate lumen is readily assured, as demonstrated m Fig 2 An elliptical 
incision is made eneii cling the protrudmg bowel, and caincd doivn to, but not 
into, the peritoneal cavitj'' The colon is tlius readily freed from the abdominal 
Mall The skm is excised from the edges of the bowel, and any rolled-over edge 
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of bowel, adherent to skm, is carefully dissected free and preserved The edge 
of tlie mucosa is not freshened Only redundant ipueosa is excised Contmuous 
chromic catgut No 00 on an atraumatic needle is used for the first row of 
sutures These stitches are placed just in the edge of the serosa, so as to m- 
vaginate as little bowel as possible consistent ivith watertight closure AVhen 
this row has been placed, sulfanilamide crystals are sprinkled over the suture 
Ime, drapes aie changed, and gloves washed A second low of Halsted sutures 
of fine cotton is placed m the seromuscular layer turning in as little bowel as is 
consistent -with snug closure Aftei the sutuie line is complete, the peritoneum 
IS opened sufficiently to allow the colon to be placed beneath the fascia with- 
out angulation or tension The abdominal wound is closed in layers by means 
of mterrupted sutures of fine cotton Sulfanilamide crystals are sprinkled in the 
wound duimg closure, a total of 5 Gm being used in the wound and over the 
pomt of sutuie of the bowel A dram is used rarely and then only in those 
patients in whom extensive oozmg occurs In such an instance it is placed 
only subcutaneously, and allowed to remain only fort} -eight hours to evacuate 
accumulated hematoma 





t 


2 — Photograph of tJTe colostomv diagramed in Pig L Note that gentle pressure 
against the posterior ivall of the stoma reveals no spur adequate lumen Edema has disap- 
peared from the stoma 

If a long, thm spin is piesent, as illustrated in Fig 3, crushmg clamps 
are applied in the traditional manner to the spur When sufficient channel has 
been produced, and the edema has regressed from the bowel, the colostomy is 
closed Usually m this type of case it is found advantageous to open partially 
the peiitoneum before suturmg the bowel This enables the operator to mobilize 
the limbs of the colostomy, and so obviate tension on the suture bne By leavmg 
the more medial portion of the colon attached to the parietal peritoneum, the 
closed stoma can be placed m a compartment m the lateral gutter (m the case 
of a colostomy m either the right or left colon), fairly well sealed off from the 
general peritoneal cavity This area of attachment, if propeil}- placed, does not 
produce tension or angulation at the suture line 
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In Fig 4 IS illustiatod a condition in wliieh a thick spin is present, but 
mteiposed between the two limbs of the spm is a palpable mass The appbea- 
tion of a crushing clamp to such a spui caiiies with it the iisk of grasping a 
loop of adheieut small intestine, thereby pioducmg a tioublesome fistula, if not 
a fatal peiitonitis, oi the iisk of ciushing a large mesentenc aiteiy, producing 
gangrene of a segment of colon In such cases we have deemed it wise to open 
the pentoneal cavity libeially, to mobilize the limbs of the colostomy, to fiee the 
points of adheience beiveen pioMmal and distal loops, and then to suture the 



Is ‘yns thin spur Crush iiff clamps are applSel to the spur until sufficient channel 

Is nnrti Incision represented hy the dotted line is carried down to the peritoneum which 
iinr+i, ^ ■ opened After closure the bowel Is placed In a compartment of the lateral gutter 
aarrij excluded from the general peritoneal cavity 



'hint.o'f ~Tl“'ck spur or palpable mass between of colostomy mnkM awllc^lon^ of 

Pcritonni? ®'-ptum dangerous Incision, represented bj dotted ISn^^alf^ open^portlon of 

the Limbs of bowel are mobilized and separated Anterior half open porr.on o 

•-oion Is closed as an end-to-end anastomosis 
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maigins of tlie stoma in a trans\erse diiection This is, in effect, appljong end- 
to-end anastomosis to the anterior half of the lumen of the colon In one patient 
a palpable mass, thought to be between the two limbs of the colostomy, proved at 
operation to be a small abscess just lateral to the septum In this ease im- 
mediate sutuie was abandoned, clamps weie placed on the spur under direct 
vision, the peiitoneum and fascia sutuied, and the skin packed open Subse- 
quent closure of the colostomy earned out aftei an interval of two months re- 
sulted in pi unary union 

As illustiated in Fig 5, a particularly difficult situation is encountered, 
when a portion of extenorized bowel retiacts or sloughs out beneath the skin 
In such cases an abscess forms in the layers of the abdominal wall 'With tlie 
scanmg attendant upon healing of the abscess eamty, the lumen of the colon 
becomes constricted by a band of scai tissue, and the bowel is adheient to the 
fascia of the abdominal wall Palpation reveals no spui, and a verj^ narrow, in- 
adequate lumen In dealing with the problem piesented we have opened the 


: 



Fig 5 — One limb of the colostomy has retracted beneath fascia resulting In abscess "witii 
subsequent constriction of the distal loop Primary Incision represented b> dotted line is car- 
rted into the peritoneal cavity Liimbs of the colostomj are mobilized The scar Is excised 
Distal lumen is split longitudinally on Its antimesenteric boiler Suture of the bowel Is trans- 
verse to its long axis 

peritoneum vadely, mobilized the stoma hmbs, and freed the scar from the 
bowel from the adherent fascia Then we have carefully excised the scar from 
the wall of the colon and opened the constiicted lumen on its antimesenteric 
border in a longitudinal direction Sutuie of the resulting opening in tlie 
colon m a transverse direction has resulted m an adequate Inmeru As we have 
observed colostomies in this general hospital, this type of case presents the only 
pioblem which might lequire resection of the stoma and end-to-end sutuie, and 
then only if the procednie which has been described fails to give adequate lumen 

Of our twenty-three patients, the peiitoneum was opened widelj’- in nme, 
partially opened in thirteen, and avoided completely m one Crashing of the 
spui was employed in fourteen 

Of the twenty-three colostomies closed nsmg the principles of technique 
and chemotheiapj’- as descnbed, nmeteen healed completely by primaiy union 
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at foixrteen days tluce de^ eloped seious oi sangiiiiieous drainage which delayed 
healing longei than two weeks, and one developed infection m a subcutaneous 
hematoma Theie weie no fecal diamagc, no deaths, no failuie Tivo postopera- 
tive compbcations occuired, neithei i elated to the closure One patient showed 
signs of small bowel obstinction on the fouith daj’' following closure of the 
entenc stoma, af tei hanng had a noi mal bowel movement on the third postopera- 
tive dai The obstiuction pioied to be due to an adhesion at the site of the 
previous small intestinal sutuie A seveie jaundice, probably of the homologous 
serum tj^ie, reiealed itself in the second patient on the fifth postopeiative day 
Smee all oui patients weie letuincd to the United States as soon as then wounds 
healed, follow-up study as to the possible development of late stricture was 
mipossible All v eie asimiptomatic on dischaige from our care 

niscussiON 

Smee we have no follow-up i\ e cannot speak of end results Late stricture 
should be uncommon for thiee reasons (1) the immediate postoperative 
peristaltic action was remaikably smooth, (2) seaming is usually the result of 
infection, strikingly infrequent in these cases, (3) expemenee in emban piac- 
tice fobowmg closure of colostomies in a similar manner revealed that symptoms 
referable to any suspected nairowmg of the lumen of the colon were extremely 
rare 

Our senes, although smaU, involves most of the problems encountered in 
colostomy closure We have adopted the most conservative technique possible 
for the closure of each colostomy, adapting our technique to suit the type of 
colostomy with which we were deabng This pobey, together with preoperative, 
operative, and postoperative chemotherapy, has given us exceUent results 
If colostomy stomas were all to be resected and contmuity re-estabbshed by 
end-to-end suture, as advocated by Keene, we feel sure that the morbidity and 
mortality would be unnecessarily high It seems to us that suture of only one- 
half to two-thirds of the circumference of the large mtestme, and that on its 
antimesentenc border, carries less risk than end-to-end union of the entire 
circumference The danger of an madequate blood supply, of leakage of the 
suture hne at the mesentemc angle, and of an inadequate lumen, all of which are 
dangers of end-to-end union, are more easily avoided Even ivith the newest 
sulfonamides for enteric use, and the combination of penicdlin and oiml 
sulfonamides, theie still remam organisms in the mtestmal tract, notably some 
of the nonhemolytic and green-pioducmg streptococci, and members of the 
aerogenes and pioteus groups, which are capable of produemg a fatal peritonitis 
The presence of these organisms should lead us to prevent the possibility of 
their free entry into the peritoneal cavity The peritoneum should be entered 
iQ colostomy closure only to prevent tension on the suture Ime or fixed angula- 
tion of the bowel, and to enable accurate closure of the abdommal wall 

The one infection m these cases can be accounted for by technical error 
Wlien the skin was sutured the subcutaneous tissue had been insufficientlj freed 
from the fascia Closure of the skin inaigms left a potential dead space m which 
hematoma accumulated and became infected It should be stressed that serous 
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or sangumeous diamage oceuiied m three patients without infection This 
drainage might be attiibuted to the sulfanilamide, but we believe it moie logical 
to give credit to chemotherapy for the sterilitj’^ of these collections Prom the 
results of oui studj^ of secondaiy sutuie, it was concluded that utilmation of a 
combmation of uiea and the sulfonamides, when applied m the abdommal wall, 
might eliminate some of this serous drainage 

SUMMABY 

1 The various types of colostomies encountered in the wounded in a general 
hospital m the Army, and the siugical tieatment of each type is described 

2 A loutme plan of management, preoperatively and postoperatively, in- 
volving sulfaguanidme m the preparation of the liowel, local sulfanilamide, 
and penicdlin is described 

3 Twenty-three colostomies were closed Nineteen healed perfectly, three 
developed seious or sangumeous drainage, and one developed a small subcuta- 
neous abscess These was no fecal diainage, no death 

4 Emphasis is laid upon uieiits of the conservative methods of colostomy 
closure 
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EXPERIi\IENTS IN ULCERATIVE ENTERITIS 

Failure to Produce It by IMesunteric Lymphatic Obstruction* 

E S SiNAiKO, I\l D , AND H Necheles, M D , Ph D , Chicago, III 
With the Assistance of V J Greene 

(From the Department of Gastro Intestinal Research, Research Institute of 
Michael Reese Hospital) 

T 3 EICHERT and Mathes^ in 1936 lepoited that a condition similar to regional 
1 \ ileitis, desciibed by Crohn, Ginzburg, and Oppenheimer,^ could be produced 
by lymphatic obstruction In their hands, intestinal lymphatic obstruction pro- 
duced m the dog some of the changes seen 111 regional enteritis m man They 
mjected the subserosal and the mcsenteiic hunphaties with imitating or scleros- 
ing matenals, with or without tlie additional injection of bacteria, and observed 
a thickemng of the bowel wall but, unlike regional ileitis in man, no mucosal 
ulcerations were foimd Poppe,^ using the method of Reichert and Mathes, 
reported on the actual production of ulcerative colitis in dogs by the obbteration 
of mtestmal Ijunphatics and lymph nodes, ivith or without the additional intra- 
venous injection of bacteria We have been inteiested m producing mtestmal 
mucosal ulcerations m dogs m order to study the effectiveness of various methods 
of therapy m this condition We have repeated Poppe’s ivork and, while we have 
not achieved his results, we believe we can explam the discrepancy 

METHODS 

We followed Poppe’s method of mechamcal obliteration of the mtestmal 
lymphatics, the additional mtravenous mjection of bacteria was not employed, 
because Poppe observed ulceration of the colonic mucosa without the latter pro- 
cedure 

Seven dogs were used m our studj"^ Cream was fed to all animals shortly 
before surgery, so that injections could be made easily mto the distended 
lymphatics The obliteratmg agents used were m three mstances soncm 2 per 
cent, and m one mstance sodium morrhuate 5 per cent Bismuth oxychloride 
was used alone m three dogs and m conjunction with soncm m another dog 
The mjections were made mto the mam lymphatics of the radix mesenteni, mto 
lymph nodes, and subserously at vanous parts of the mesentenc border of the 
small and large mtestmal tract The mam lymphatics m the duodenoileocecal 
region of one dog were primarily bgated with silk, to be followed later by the 
rejection of soncm The postoperative course was smooth and uneventful m all 
dogs except two, which died twelve and twenty-four hours, respectively, after 
operation without commg out of the anesthesia The survival periods of the 
dogs were as foUows twelve, twenty-four, forty-eight, and forty-eight hours, 
c^ght d ays, five weeks and eight and one-half montlis Progress of the expcri 
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ments Yas followed in three dogs by reopeiation, dming which time fuithei 
injections were made All animals eventually were studied at autopsy 

RESULTS 

Severe mflammators' reactions ivith redness and swelling of the entire thick- 
ness of the bowel were seen in the foui dogs autopsied -within forty-eight hours 
Three of these dogs had been injected with bismuth oxycliloride, the other one 
with sodium morrhuate The shorter the time mter\al between injection and 
inspection, the greater was the gioss inflammatorv appearance and the e-uidation 
of serosanguineous fluid into the peritoneal cavity Onlj m those of our experi- 
mental animals that were autopsied or reoperated upon one iveek or later aftei 
injection, no fiee fluid i\as foimd in the peiitoneal cavity This is opposed to 
the flndmgs of Eeichert and Mathes, nho did not find fiee peritoneal fluid in any 
experiment There vas some redness and swelling in the bowel wall in the dog 
sacrificed in eight dajs, but here essentiallj was seen a loss of transparency of 
the mesenteric surfaces In only one mstance out of the sei en experiments was 
there ulceiation of the mucosa This occurred in the cecum and it was apparent 
that the etiologic factor -was an arterial thiombosis and not hunphatic obstruc- 
tion This was verified hv the histologic picture, which showed a hemorrhagic 
infarct In all instances was the bowel wall thickened, and the longer the time 
mten al became between the mjection and mspeetion, the less inflammatory and 
the more fibrotic became the bowel naU changes Dry, stickj", easily separated 
adhesions were present in the dogs which sur-nved five veeks to eight and one- 
half months In no mstance did the dogs deielop a bloody diarrhea, constipa- 
tion, or vomitmg This is opposed to Poppe’s ohsen ation of severe bloody vomit- 
mg and of severe bloody diarrheas, some of the animals diong in hemorrhagic 
shock 

DISCUSSION 

AVe did not obtam chronic ulcerative cobtis m the dog, oui results bemg at 
marked variance with those reported by Poppe Mucosal changes were obsen^ed 
only durmg the acute stage folloivmg the injections They were a part of the 
generalized mflammaton^ reaction mvolvmg the entire bowel wall, mesenteiw, 
and contiguous seious surfaces, and were not ulcerative Later, as a chronic 
condition developed, the acute mflammatory leaction subsided and chronic 
fibrotic changes took its place AVe are m doubt as to whether these final fibrotic 
changes weie not a late result of the mflammatory reaction with reduced circula- 
tion of blood produced bj the agents used, lather than the lesidt of lymphatic 
obstruction per se In our ammals reoperated upon, lymphatics and lymph 
ducts filled with white chyle were observed m the regions that had been 
mjected previously This may mean that it is hardly possible to obstruct all or 
most lymphatics even -with massive mjections such as we used The lymphatic 
system is more spread out and ramified than any one of the other vascular sys- 
tems Oui negative results of mucosal ulcerations confirm those of Reichert and 
jMathes, who also reported no mucosal defects, only a thickenmg of the bowel 
Poppe’s positive lesults may haie been due to actual thrombotic obstruction of 
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arteries and veins Oui results weie so uniform that we believe that m spite 
of the relatnely small senes of seven dogs our conclusions aie justified 

We feel that the pioblem of pioducing ulceiative enteiitis in the dog ex- 
perimentally In lymphatic obstruction is not solved 

SUMMARl 

Attempts to pioduce ulcerative enteiitis in the dog by partial obstruction 
of mtestinal Imiphatie flow failed Bismuth oxyeliloiide, soiicin, and sodium 
morrhiiate injected mto tlie limiphaties of the nitestnies were used as obstruct- 
ing 01 sclerosing agents Acute inflammatoiy changes in the entiie thickness of 
the bowel wall were seen eaily after injection, but this leceded and only thicken- 
mg of the bowel wall was seen aftei several weeks to eight one-half months 
The mucosa was intact in all instances except in one where an ulcer was over- 
lying a thrombosed cecal arteiv Poppe's findmgs of ulcerative colitis m the 
dog may have been due to vascular thiombosis lathei than to lymphatic obstnic- 
tion 
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THE SPLIT-THICKNESS SKIN GBAPT AS A COVERING FOLLOWING 
REMOVAL OP A FINGERNAIL 

Edward ]\I HAnrahan, M D , Baltimore, IVId 

R egeneration of an mtact fingemail depends on the complete mtegrity 
of its radix When the radix has been damaged the mjury is reflected m a 
faulty nail which may be thicker or thinner than normal, cracked, brittle, flaky, 
and frequently an excrescence which may be a thoiough nuisance to its owner 
Such a nail is far better removed and its regiowth prevented by complete de- 
struction of the diseased or injured radix Simple removal of the nail is not 
enough, the entiie radix must be removed 

It IS quite possible that the use of split-skin giafts m this connection has 
previously been desciibed However, I have been unable to find any previous 
reference to it Removal of the radix destroys aU nail growth and it becomes 
necessary to cover the defect The application of a split graft on the nail bed 
meets the situation admirably The graft really resembles a fingernail and the 
loss of the nail is apparent only on rather close inspection This is one site where 
the diffeience m color and texture of the giaft and that of the surroundmg skm 
IS an advantage 

Herewith are illustrated two examples of split grafts which have made very 
satisfactory substitutes foi thumbnails In one case, on the hand of a dentist, 
excessive roentgen irradiation had injured both the matrix and the radix of the 



FIs 1 Fig: 2 

Pig 1 — Distal Joint of thumb Injured by excessive exposure to x-ray 
Fig 2 — A split graft used to cover the defect on the Joint of the thumb after removal of 
damaged nail and radix. 
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Pie 6 — SecUon through the radix of the thumbnaU tfie^'radl^^ 

tumor which was found on the undersurface or me ruu 
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nail and bi ought about the condition shoivn in Fig 1 The nail and the radix 
were lemoved and the defect covered with a split giaft taken fiom the thigh 
In the second case the patient complained of an exquisitely pamful point just at 
the base of the thumbnail His description of the pain was typical of that caused 
by a glomus tumor It was decided to remove the nail and since the tumor 
would undoubtedly be found m the radix to remove that also Koentgenographs 
of the terminal phalvnx had shonm no involvement of the bone After the nail 
was removed and a flap of skin turned back at the base of the nail, the radix 
showed only a faint pomt of redness on its outer suiface The radix was care- 
fully dissected away fiom the surface of the bone and the glomus tumor was 
seen as a 2 mm nodule standmg out from the undei’surface The ladix was 
removed and the defect covered as in the first ease Both the subsequent appear- 
ance and function hav e been ven^ satisfactoiy to the individuals concerned 

Application of the grafts in this localitv' is not as simple as elsewhere The 
fixation IS difficult because of hemorrhage Possibly fibrin fixation might help 
but I have not used it Hemoirhage mav be controlled b\ two or three verj' fine 
catgut ligatures, by pressuie, and In topical thrombin The graft may be 
sutured around the margm of the defect ivith contmuous njdon and several inter- 
rupted nylon sutures tied ovei a small piece of xeroform gauze placed directly 
on the graft Consideiable comfort may be gained In using a small curved metal 
splmt for the baU of the thumb and exerting pressui e on the graft bv bandagmg 
over a fine-grade marine sponge The hand should be kept elevated on piUows 
for at least twenty-four hours and m a slmg durmg the remainder of the heal- 
ing pel lod The aftercare is as usual for this type of graft 
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ACTINOJITCOSIS 

Fred Kolough, D ,* and Leonard P Peltier, IM D , Minneapolis, Minn 

(From Ihc Department of Surgery, Unncrsity of Minnesota) 


THE TREATJIFNT OF EATENSH^E ACTINOMYCOSIS 


O UR interest in the problem of the tieatmeiit of extensive actinomycosis was 
aroused bv a ease of advanced abdominal actinomycosis occuiring in a 
young girl Ovei a peiiod of several months, the progress of the disease was 
anested, the patient lehabilitated to a normal life, and probably cured A re- 
new of the hospital records revealed that although the results in the treatment 
of mild or early cases of actinomycosis using a variety of therapeutic agents 
were good, the tieatment of advanced eases of actinomycosis was uniformly 
unsuccessful With this in nrind, the case records have been carefully exam- 
ined and compared, and a review of the literature has been made The col- 
lected infoi matron has been used as a basis for an evaluation of the tieatment 
of extensive actinomycosis 

History —In 1877, BollingeP® reported that be had found branching my- 
ceha in the material from a diseased jawbone of a cow He considered them to 
he the causative agents of this condition This organism was named Aetmomyces 
or the ‘^ray fungus” by Haiz At this same tune Israel®'' desenbed the organ- 
ism as found m human autopsy material The disease was first lecognized cbni- 
cally by Ponfick'^® in 1879 In 1885, Israel®® reviewed thirty-eight cases of ac- 
tmomycosis and clearly defined the disease as a cbnical entity The first careful 
studies of the etiology and pathogeneses of actmomycosis were earned out by 
Bostroem" and by Wolff and Israel 

Etiology — The organisms causing actmomycosis belong to the Aetinomycetes 
These microorganisms are giam positive and aie characterized by the formation 
of a mycehum or network of branched filaments Waksman''®* considered them 
to be an independent group of organisms closely related to the true bacteria 
which had developed a fungushke form of groivth The organisms of this 
group are closely related to the tubercle bacillus, the lepiosy bacillus, and the 
diphtheroids^®’^®® The members of this group live m the soil, on grams and 
grasses, and in water Several species are pathogenic for plants , for example, 
potato scab Only a veiy small number of these organisms are pathogenic for 
Ulan and animals 

On the basis of their oxygen requirements, the aetmomyces may be dini^ 
uito an aerobic group and an anaerobic or imcroaerophilic group The aero ic 
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gioup IS almost entirely composed of harmless vegetable saprophytes Naes- 
lund,^“^ in a survey of 500 dilferent strains of aerobic actinomyces, found only 
two which produced actinomycosis in experimental animals The anaerobic 
or microaerophilic group, on the other hand, is composed almost entirely of 
pathogens Using their oxygen requirements as a basis of classification Waks- 
man and Henrici^^^ have arranged the pathogenic actinomyces into the genus 
Actinomyces, which contains the mieroaerophibc and anaerobic pathogens, and 
the genus Nocardia, which contains the aerobic pathogens Organisms of both 
genera will produce actmomycosis m man (Slack,^'® Eosebury and associ- 
ates,“® Lord,“‘’ and Naeslund 

Pathogenesis — There have been tivo mam concepts of the pathogenesis of 
actmomycosis Bostroem^^ bebeved that actinomycosis was due to an infection 
with aerobic actmomyces found m the environment and, therefore, was an exog- 
enous infection Wolff and IsraeP®^ bebeved that the disease was caused by 
anaerobic actmomyces, which could not be readily isolated from the environ- 
ment, and considered the disease to be endogenous m origm 

Bostroem held that human actmomycosis was associated with bovme actmo- 
mycosis and that human mfections occurred either directly by contact with 
diseased animals or mdirectly through the mediation of contaminated vege- 
table fomites, that is, straws, grasses, etc For many years these were consid- 
ered to be the most important modes of infection and cbmcians laid stress 
upon a history of contact with ammals with “lumpy jaw,” a habit of chewing 
straw or stalks, and a rural habitat Naeslund'*^ and Erikson®® have shown 
that only a very small number of the aerobic actmomyces found in nature are 
pathogemc Aerobic actmomyces have been isolated from the mouth As 
wiU be shown later, a history of contact with so-called actinomycotic animals 
IS of bttle importance unless the exact nature of the disease in animals is 
known Analysis of reported cases has shown actmomycosis to be ns common 
m cities as in rural areas Aerobic infections occasionally occur as attested 
by the reports of Naeslund,^^'^ Enkson,®® and Biggart Benbow, Smith, and 
Grimson,® reportmg on cases of pulmonary actmomycosis due to aerobic organ- 
isms, estimate that 10 per cent of pulmonary actmomycosis is caused by 
aerobic infection Naeslund^'^^ bebeved that aerobic infections were most com- 
mon m the chest or m cases with metastatic foci It must be concluded, how- 
ever, that exogenous mfections with aerobic actmomyces (Nocardia) form only 
a small minority of actinomycotic infections 

By far the largest share of actmomycosis is produced by anaerobic or 
mieroaerophibc actmomyces (Actmomyces)®^ and may be considered as endog- 
enous mfections, the concept promulgated by Wolff and Israel It was Naes- 
limd’s impression that the anaerobic actmomyces were associated with actmo- 
mycosis of the gastromtestmal tract and tissues m juxtaposition to the gastro- 
mtestmal tract The normal habitat of the anaerobic actmomyces is m the 
oral cavity Lord,^®® Emmons,*®'*’' and Slack^®® have isolated pathogenic 
actinomyces from the tonsils Davis,*® however, has called attention to the 
fact that aU tonsiUar granules are not actmomycotic Actmomyces have been 
isolated from pyorrhea pus, dental scum, salivary calculi, and the contents of 
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canons teeth h}' Slack, Lord and Tievctt,^®- Roseburj’’ and associates, and 
Sullivan and Goldswoitlij' Using these oiganisms, the pathologic pictuie 
of actinomycosis has been produced in animals by Slack,’®® BosebuiT^ and asso- 
ciates,”® Loid,’®’ and Naeslund 

The relationsliip of dental canes to actinomycosis ivas fust noted by 
Lord,’®® ’°’ ivho stated that nndei ceitain conditions peisons ivith canons teeth 
vere bable to develop actinomycosis Avliausen'’ and SuUiyan and Glolds- 
northy’®® have noted that the acute foim of facial actinomycosis not infre- 
quently follows exodontia Isiael reported a ease (cited by Naeslund) in 
which pulmonary actinomycosis followed the aspiiation of a tooth At autopsy, 
the center of infection was found to contain fragments of the tooth Colebiook®® 
and Eobmson’^’ have reported cases of actinomycosis of the hand and arm fol- 
lowing human bites In Table I is illustrated the couieidence of dental sepsis m 
thirty-nme cases of actinomycosis which we are leportmg here 


Table I Coincidence of Orai Sepsis TVith Actinomycosis 



TYPE 

NUMBER OF OASES 

ORAL SEPSIS PRESENT 


Cemcofacml 

1C 

15 


Lingual 

2 

2 


Abdominal 

14 

6 



Thoracic 

7 

2 


Minor trauma, inflammation associated with root abscesses or exodontia, 
may afford the oppoitumty for the actmomyces to become invasive The 
actinomyces in the oral cavity are piobably earned mto the gastrointestinal 
tract by the act of deglutition From this point, we Icnow nothing of their 
progress through the intestinal tract It may be mf erred from cluneal ob- 
servations, however, that in some cases the organisms aie retained m the cecum 
or m diverticula in the colon Actmomyces from the oral cavity may gam 
admittance to the tracheobronchial tree by aspiiation The aerobic aetmo- 
myees, occurring widely m the enviionment, have rarely been reported m the 
mouth They may reach the lungs through the respn atory tract The 
pathogenesis of aerobic infections is unknown 

Axhausen® has stressed the importance of pyogemc cocci m mitiatmg 
cervicofacial actinomycosis Wright’*® believed that only a small number of 
actmomycotic infections were pure infections mth specific organisms Naes- 
lund’®’ felt that mixed infections were of significance only m produemg a more 
rapid spread of the infection and a greater inflammatoiy reaction by the 
tissue Wangensteen”® believed that the concomitant bacteiial invadeis, by 
leducmg the oxygen potential of the tissue, aided in producing the reqmred 
nnaeiobiasis for the growth of the Actinomyces The role of specific bacterial 
synergists is uhknoivn Although ActinohaciUiis actinomyicctevi comitans^ is 
foimd only in the lesions of actmomyeosis, the disease has been pioduced in ani- 
mals with pure cultures of the actmomyces 

The unpoitance of tissue sensitivity m lelntion to the pioduction of 
actinomycosis was pointed out bv Hemici and his gioiip ”® They were able 
to produce actmomycosw in animals by repeated inoculations wnth small mim- 
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ber of actinomyces ovei a peiiod of weeks The possibility exists that a 
patient harboring pathogenic actinomyces in the oral cavity may by the 
piocess of repeated exposure develop sufficient sensitivity to the organisms or 
then products so that an allergic reaction itself might provoke an inflamma- 
tory reaction of sufficient mtensity to allow the actinomyces to gain a foot- 
hold in the tissue 

The actinomyces themselves are not actively motile Extension of the 
infection occurs through the activity of the macrophages which carry the fila- 
ments out into the surrounding tissue^® The infeience may be diaivn that 
an inflammatoiy reaction must be piesent befoie an actmomycotie infection 
can become estabbshed In cervicofacial infections, this inflammatory nidus 
IS probably furnished by the presence of dental sepsis oi exodontia The fre- 
quent association of abdommal actmomycosis with appendicitis and diveiticu- 
litis indicates an inflammatory mechanism by whicli the organisms may gain 
access to the retroperitoneal tissues The frequency of mild inflammatory 
processes in the chest can gn'e ample opportunity for the infection to become 
estabbshed 

Pathology — Histologically the lesions of actinomycosis repiesent a chronic 
suppurative process The organisms occur either as dispersed myceba oi col- 
lected m the characteristic gianules The granules aie composed of radially 
airanged masses of branching myceba In sections stained ivith the Gram 
stain, the granules have a cential portion consistmg of mycelial threads which 
are Gram positive and a peripheral zone of mycebal clubs which are Gram 
negative The gianules are surrounded by a collection of polymorphonuclear 
leucocytes, small lound cells, and mononucleai cells On the peiipheiy of the 
cellular exudate theie is a marked fibroblastic reaction "When granules can- 
not be demonstiated, the mfected tissue shows only a nonspecific type of 
chionic inflammation 

The incubation period of actinomycosis cannot be determined with ac- 
curacy The infection begins in the subcutaneous, submucous, oi subpeiitoneal 
connective tissue as a smaU area of brawny or “wooden” induration Follow- 
ing the stage of mduration there is a piogressne eiosion of the connective 
tissue The overlymg skin breaks doivn with the formation of multiple sinuses 
which diain a seiopurulent dischaige containing the chaiacteiistic sulfur 
gianules Spiead through the blood stieam is uncommon, but a lesion may 
ruptuie into a vessel and give rise to metastatic foci m distant oigans Actino- 
myces have been obtained by Northrop and Oiowley“® in pure culture from 
the blood _ stream immediately foUowing exodontia Extension thiough the 
lymphatics occurs only rarely and the entire lymphatic system en]oys a sui- 
prismg degree of immunity The infection tends to spiead beneath, but not 
across, epithelial or endothelial bariieis The peiitoneum is quite lesistant 
to attack, large masses of actmomycotie tissue may form behind the peri- 
toneum without perforating into the abdommal cavity The pleura does not 
have the same powei’S of resistance and is commonly involved m thoracic 
actmomycosis 
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Chmcal Aspect — Actinomvcosis is a chionic disease affecting man and 
ammals cliaiacteii/ed by the foimation of gianulomatous tumors usually asso- 
ciated until multiple fistulas to the oveilvmg skin, which diain a seiopurulent 
discharge containing yellou gianules Actinomycotic lesions have been le- 
ported fiom all paits of the bodv but me commonly situated in the cervico- 
facial, thoracic, and abdominal i cgions (see Table 11) 


Tadie II The Situation op Actinomacotio Lesions 




CERVICO 

! 


MISOELLA 


NUJIBFR OF 

FACIAL 

thoracic I 

ABDOMINAL 

NTIOUS* 

AUTHOR 

GASES 

(%) 

(%) 1 

(%) 1 

(%) 

Sanford and Voelkerun 

670 

60 

14 

18 

8 

Copeso 

1,330 

57 

15 

22 

6 


•For a dlscuBSlon ol these cases see Cope" and Orr 


The incidence of actinomycosis is difficult to estimate In the vears 1930 
to 1936, the aveiage iiumbei of lepoited deaths due to the disease m the 
TJmted States uas lust oiei sixty The numbei of lepoited cases has been 
rismg slowly duiiiig the past tuenty-fiye j’^eais due to more accuiate diagnosis 
Cope” believed that the numbei of leported cases depended upon the acumen 
of the diagnosticians, an opinion suppoited by the work of Sanfoid'®® The 
world-wide distiibution of actinomycosis is shoivii in Fig 1 In the United 
States, the greater numliei of lepoited cases have come from the North Cen- 
tral States Sanfoid, how^ever, believed that the increased incidence in this 
region was appaient lather than leal and was due to more accurate diagnosis 
Cope and Sanford weie unable to find any increased incidence of the disease 
m lural areas Occupation seemed to be of no significance In an analysis 
of 670 cases of actmomycosis, Sanfoid and Voelker’®^ found that the median 
age incidence fell between 20 and 30 years Eighty per cent of the patients 
weie men 

The clmical picture of actinomycosis in man and animals may be produced 
bj three different microorganisms some actmomyces (actinomycosis), a staphy- 
lococcus (botryomycosis),^^’ and an actinobaciUus (actmobacdlosis) Bo- 
tryomycosis and actinobacillosis occur infrequently in man, but are common 
in animals Actmomycosis occuis frequently in both man and animals 

The differential diagnosis of these diseases m ammals is important as it 
affects the theory of the etiology and the rationale of the treatment of actmo- 
mycosis m man The studies of Magnusson,^^^ Griffith,'’^ and Shahan and 
Davis"® indicate that only a fraction of all of the ammals wntli a chmcal 
diagnosis of actinomycosis suffer from this disease It follows from this that 
a history of contact with so-called actinomycotic ammals is of little signifi- 
cance in human actmomycosis unless the nature of the disease m the animal 
IS conclusively determined Simple giam stains of the granules found m these 
conditions may be used to diffei entiate them accurately and a positive diag- 
nosis of actmomycosis can be made fiom a smgle typical granule 

The importance of cultuial methods m the diagnosis of actmomycosis lies 
111 the differentiation of the aerobic actmomyces (Nocardia) fiom t e raicio 
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aerophibc or anaerobic actinomyces (Actinomyces) Successful isolation of 
the organisms is qnite difficult undei any circumstances and in oid chrome 
lesions it IS almost impossible to separate the primary organisms from the 



host of secondary mvaders Attempts at culturing the orgamsms are most 
successful in recent lesions uhich are being incised for the first time The 
cultural techniques used for the isolation of actmomyces have recently been 
reviewed in a pubbcation of the National Beseareh Council 
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Tlie classic pictiuc of cciMcofacial actinomycosis is the s1o\y onset of swell- 
ing and induration y ith sinus foiinntioii although Axliaiisen^ has pointed out the 
importance of lecogniring tlie acute foims of the disease The mortabty in 
cervicofacial actinomycosis is due to the invohemcnt of vital tissue by extension 
from the oiiginal site of infection In oidei to dcteimine the prognosis of 
cervicofacial infections and to eialuate the tieatment moie accuiately, we have 
divided them mto thiee tj^pes, depending upon the degree of localization or ex- 
tension at the time tieatment is instituted TyTie 1, a eiicumsciibed abscess or 
area of induration without sinuses , Tj pe 2, lesions with smuses but not invading 
vital stnictuies, Tj^pe 3, lesions extending into tlie orbit, smuses, spine, or medi- 
astinum The piogiiosis yitli the fiist two tjqies is usually good Lesions of the 
third type usuaUv teiniinate with an aetinomvcotie meningitis oi with thoracic 
involvement 

Thoracic actmomj'cosis may be piimaiw oi secoiidar}’- Secondary mvolve- 
ment may be due to extension f i oni the cei \ ical i egion oi from the abdomen In 
these cases the primaiy lesions usually mdicate the diagnosis Primary thoracic 
actmomycosis piesents much moic of a diagnostic problem, being similar in 
many ways to othei foims of chionic pulmonary suppuration Naussac^^® has 
classified pubnonaiy actinomycosis mto thiee anatomic divisions (1) broneho- 
actmomycosis, (2) pleuropneumoactmomycosis , and (3) pneumoactinomycosis 
Fever, cough, and expectoration aie common to all types Hemoptysis is rare 
Depending upon the type of infection, the symptoms may be predominantly 
those associated with a bronchitis, a pulmonary effusion, an empyema, or a 
pulmonary consolidation The diagnosis can be made by demonstratmg sulfur 
granules m the sputum oi pleuial fluid Periostitis of the ribs associated with 
nonspecific changes in the lung may lead to the roentgenologic diagnosis 
Empyema necessitatis is frequently the piesenting symptom in thoracic actmo- 
niycosis 

Abdominal actinomycosis shows a piedilection for the right lower quadrant 
and frequently follows operations for acute appendicitis or dramage of abscesses 
in this region Occasionally it is associated with diverticubtis of the colon 
Any diammg sinus on the abdominal wall sliould be carefully exanuned to 
exclude actmomycosis The presence of a fecal fistula m a patient with ab- 
dominal actinomycosis mdicates a grave prognosis In older to make a more 
accurate estimate of the prognosis of abdommal actmomycosis, hlorton^^® has 
divided them mto tlirec groups (1) those reserablmg acute appendicitis with a 
residual smus tract, (2) those presentng a mass m the right lower quadrant 
Without signs of obstruction, and (3) those associated with psoas spasm or a 
flexed thigh 

Treatment — The history of the treatment of actmomycosis simulates that 
ef all infectious diseases Groping through the available therapeutic arraamen- 
laiiiim following cm rent fads, physicians have employed surgerjq chemotherapy, 
racemes, irradiation, and latterly the current chemotherapeutic panaceas, the 
s^flfonamides, and peniciUm, m an effoit to cure the disease The popularity 
of the various foims of treatment has waxed and waned The results of treat- 
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ment have been vai lable The number of remedies attests to the lack of uniform 
success Muth any one of them A rcMew of the bterature reveals many ambitious 
claims for all Because the chronicitj of the disease made it possible for manv 
forms of treatment to be used successively oi simultaneously, the evaluation 
of any smgle therapeutic agent is difficult The lesions have only rarely been 
classified as to extent, making the lesults of treatment difficult to compare In 
general, the fact evohes that cervicofacial and othei circumscribed actino- 
mycotic lesions have been amenable to tieatment vuth the majority of the 
methods tiled This is in contrast to tlie relative incurability of tbe abdominal 
disease and with the exception of isolated cases, the almost inevitable mortality 
in thoracic actmomycosis 

A list of the largei series of cases of aetmomi casis tieated bj vaiious 
methods has been gleaned fiom the bterature These mclude the majoritj' of the 
important papers deabng with the treatment of actinomycosis, but the list is 
by no means complete Combmations of treatment have been used by most 
authors reporting Adjuvant potassiimi iodide is the most common Each 
author, hovever, relied mamlv on one form of thciapj' and considered the suc- 
cess of his tieatment to be due to that agent A summarv of authors, types of 
cases, and results has been appended to the discussion of each form of therapi 

Surgery — Incision mto and dramage of collections of pus is one of the most 
ancient surgical remedies No doubt, long before actinomi cosis i\ as described as 
an entity surgeons were diainmg the abcesses associated ivith the disease The 
exact histon of the establishment of the surgical treatment of actinomycosis is 
difficult to trace The seaich for other methods of treatment m tlie disease earlv 
m its history suggests that the results of incision and dramage of actinomycotic 
lesions were not attended bv favoiable results The proper effective surgical 
tieatment giadually eiohed from the expenence gathered in the treatment of 
the disease As far as we can determine, the piinciples weie first clearly stated 
m 1905 by ■W'armg,^"'' a Biitish surgeon This man cured foui of seven cases of 
abdommal actinomycosis ongmating in the right lovei quadrant by means of 
surgery and adjmant potassium iodide therap-v He wrote, “The limits of 
surgeiy appeal to be mcision, evacuation, scrapmg, diainmg of abscesses immedi- 
ately they can be diagnosed, and aftei wards repeated irrigation vith an anti- 
septic solution, ivith lodme or better, with a solution of peroxide of hydrogen 
The latter chenueal agent appears to be tlie most effective agent m arrestmg the 
local growth of the parasite ” This paper estabbshed the proper teclmiqiie for 
the surgical treatment of actinomvcosis The factor of meticulous local wound 
hygiene was emphasmed by Smitli,^®^ and we feel that it is exceedmgly impor- 
tant Colebrook^® m 1921 amplified Waring ’s prmciples in his paper on vaceme 
theiapy, and he prophesied the possibility'' of success in extensive thoracic and 
abdommal actmomycosis ivith radical surgical management Bnckner^® of New 
Yoik reported m 1925 that he had cured five patients suffering with severe low 
abdommal and pelvic actinomvcosis by means of radical mcision, excision, and 
curettage followed by oral potassium iodide and the local appbcation of Lugol’s 
solution 
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Wangensteen, after obsen’ing nianv patients Yith actinomj^cosis, imsuccess- 
fnllj treated with consoi\ati\e methods, turned to suigerr In 1936, reporting 
his success in the surgical tieatment of actiiioinA cosis, he’’® emphasized that 
radical surgery pei se is the sine qua non of tlie ti catment of extensive actino- 
mvcosis He concluded "The most diiect agene^ m the treatment of actino- 
mjcosis IS surgeiy The rationale of the smgical tieatment lies in the fact that 
the infection is essentialh an anaciohic one Renio\al of the dead tissue, which 
is poorly oxygenated and is in consequence an excellent culture medium, vill 
usually terminate the disease ’’ He lelicd mainlv on the lemoval of dead tissue 
by repeated curettage He considered the piognosis of adianced eases of ah- 
donunal and thoracic actlnonr^ cosis to he pool 

A tabulation of the results of the surgical treatment of aetinomvcosis will 
be found m Table III 


Taste in Results of Surgical Treatment of Activomt costs 





1 TYPES OF CASES AND RESULTS 




CERVICOFACIAL 

THORACIC 

ABDOmVAL 

ATITHOR 

DATE 

THERAP\ 

0 C I D N 

0 C 1 D K 

0 0 I D N 


Dnplant'' 

Bells 

ChoyceST 

MeKentyios 

Copeso 

Bamstadiis 

OchsneriM 

^oCallemioe 

Matin: 

Brockmanoo 

Bncknerio 

Smitkioi 

M’sngensteeni : 

Popeise 

Elbsu 
Bisgardis 
Schmitt and 
Olsonisi 
Bandalli« 

Ziskin et al is' 

B of Minnesota 
- ^gical Dent t 
Totals 


1897 

S,P 










1 


1 


1905 

S, P, St 

3 

3 



1 



1 


4 

1 


3 

1910 

S,P 










1 


1 


1913 

S,P 

19 

15 


0 

4 2 



2 


11 

2 


9 

1915 

S,P 

6 

4 

2 


3 



3 


2 


1 

1 

1916 

S,P 

4 

3 


0 

1 1 




1 

1 



1 

1917 

S,P 










1 


1 


1919 

S,P 

4 

1 

1 

2 ( 1 ) 





2 

1 



1922 

s 










7 

4 


3 

1922 

S,P,V 










4 



4 

1925 











5 

5 



1930 

s 










7 


5 

2 

1932 

S,P 





1 

1 








1935 

S, X* 

10 

10 



1 



1 


2 



2 

1935 

s 





2 


1 

1 


3 



3 

1938 

S,P,X 





2 

2 








1941 

f 





2 



1 

1 





1942 

s 

16 

12 


1 

3 









— 

S, P,X 

17 

11 

4 

2 

4 


1 

3 


5 

1 


4 



8, P, X, Sn 

17 

10 

3 

4 

7 



7 


14 

1 


13 



96 

69 

10 

9 

8 26 

3 

2 

19 

2 

70 

15 

9 

45 


S Surgerj 

P Potassium Iodide 
X x-ray 
Sn Sulfonamide 
O Number of cases 
^ Number of patients cured 
*X-raj therapj. was added to surgical treatment in three cases of Pope s series 
tincludes cases reported by Wangensteen*'^ **• and Randall *** 


I Number of patients Impro\ed 
D Number of deaths 
V Vaccine 
N No follow-up 
SI Silver nitrate. 


Potassium Iodide — Potassium iodide was inti oduced empirically by 
Thomassen”® m 1885 for the treatment of bngual aetmomi'cosis of cattle 
^ocard'®^ championed the drug and stimulated its introduction lu the treatment 
Bf human actmomycosis by Itterson and Netter®* in the same t ear In spite of 
the optimistic recommendations and the success attending the use of potassium 
iodide m other granulomatous diseases (for example s^phllltlc paimmas), its 
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therapeutic meffectualuess in both bovine and human actinomycosis was soon 
obvious Harbitz and Grondahl®^ and later Heniici^^ found m in vitro studies 
luxuriant growth of actinomyces in media containing 2 per cent potassium 
iodide Clinical experience fortified by these studies established the mutility 
of potassium iodide therapy m actmomyeosis An interesting sidebght on the 
histoiy of potassium iodide therapj’- in actmomyeosis is i elated to Thomassen’s 
success with what he thought was lingual actmomyeosis As first described by 
Ligmeres and Spitz®® and shown by Giiffith®^ and others/^^* granulomatous 
lesions of the bovme tongue are usually due to actmobacillosis which is specifi- 
cally amenable to potassium iodide theiapy The uniiersal application of 
potassium iodide to human actmomyeosis is an example of a world-wide medical 
hebetude resultmg from Thomassen’s ignorance of the bacteriology of the 
disease he treated At the piesent time, enlightened clmicians share the opinion 
of Colebrook,®® Junglmg,®^ and "Wangensteen^^® that reliance upon potassium 
iodide for the treatment of actmomyeosis is not warranted and that at the 
present time no indications for its use exist 

Copper Sidfate — Copper sulfate was intiodiiced by Bevan^^ m 1905 for 
the treatment of actinomycosis as an adjuvant to surgical dramage He was 
influenced by the experience of agriculturists who had found this chemical an 
effective fungicide foi giains contammated ivith molds The drug was admin- 
istered orally and the smus tracts were irrigated inth a 1 per cent solution 
Several authors used copper sulfate m their shotgun approach to the treatment 
of actmomyeosis "Von Baraez^ ® treated successfully thii'tj’^ out of thirty-six 
patients with actmomyeosis by the paienchymatous mjection of copper sulfate 
solution His cured patients had ceiwicofacial disease, while two with abdommal 
disease died and four were still under treatment at the time of his repox t 

Other chemotherapeutic methods employing the arsemcals, methylene blue, 
and lodme- iontophoresis are scattered through the bteiature, but are not of 
sufficient importance to warrant detailed discussion 

X-ray and Radium Iriadiation — The radiation therapy of actmomyeosis 
was mtrodueed by Harsha®® m 1904 At the Chicago Surgical Society, he 
reported a case of cervicofacial actmomyeosis which was cured by means of 
eombmed potassium iodide and x-ray irradiation By 1905 Bevan“ had tieated 
SIX patients with irradiation In 1916, Heyeidahl'® of Oslo leported a ceiwico- 
facial case cured by radium emanations and by 1919 had reported success m 
six cases "" An mcomplete review of the bteiature is summaiized in Table TV 
The number of authors reportmg attests to the popularity of this method of 
treatment 

Employed mitiaUy with potassium iodide, it was thought tliat the x-rays 
caused the release of nascent lodme which killed the actmomyces in the lesions 
Jungbng®’ and others have shown that irradiation is effective m the absence of 
adjuvant potassium iodide Kleesattel®* subjected puie cultures of pathogenic 
actmomyces to irradiation He found that they tolerated up to ten erythema 
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Tabij: R’’ Results With Rauivtion Tnn.Ar\ ot \ctinom\cosis 


AUTHOK 


BATE 


THFILAPY 


TAPfSOf CASES AND RESULTS 


Haisk«8 

BerjnR 

Iatt^s 

Siidemaim'®* 
Kordentoftis' 
Stlumdfis* 
Hej^rdahRs >8 


Mekhjorus 

Dittneh” 

StasiammJAs 


Priailui 

Btofelt'i 

Broaden*! 

B«i« 

SattleriM 

Waicleyiii 

Nwaad Pipiso 

Kaplaasa 

Bmniel’s 

Eiien« 

Qfflatlalas 

Tempskyu? 

BesjardmM 

Hwtenss 

Ooodss 

OoodM 

StoiieriM 

^IstadAs, 4s 

Earmonss 

Simthiso 

Eassoaus 

Eartiniu 

EeijBuw 

Euilmaim«9 

B®aaderH5 

E9^Vlurt0j.ii(| 

Stajbagejiej 

“^and 
NoskveeTB 
Eenkelro 


1904 

1905 

1913 

1914 

1914 

1915 
191C 

1919 
1927 
1910 

1920 

1921 

1920 

1921 

1922 
1922 

1922 

1923 
1923 

1923 

1924 

1925 

1926 

1927 

1927 

1928 

1929 

1930 

1931 

1931 

1932 

1933 

1934 
1934 
1936 
1936 

1936 

1937 
1937 

1937 

1938 
1938 
1941 


CFRMCOFAClATi 

TirOUACIC 

0 0 I D N 

0 0 I D N 


ABDOMINAX, 


X,P 

1 

1 










X,S.P 

1 

1 




1 


1 



4 

X 

3 

3 










x,s 

4 

1 










X 

n 

1 


1 








X,P 

1 

1 










R 

21 

21 










X.P 

3 

3 










X, S,p 

21 

19 

o 

0 








X 

3 

3 










X,S,P 

12 

11 


1 








x,s 

1 

1 










x,s 

87 

67 



20 

15 



15 


49 

X, S.P.Co 











14 

X,No, FP 











2 

X, S,P 











3 

X,S,P 

4 

3 


1 


3 



3 


2 

B, 8,P 

85 

60 

18 

7 








R,S 











1 

X 

1 

1 










X, S,P 

3 

2 

1 








1 

X 











1 

X,p 

36 

32 



4 

4 

1 


3 


3 

2;s,p 






7 



6 

1 



12 

8 

2 

2 


3 



2 

1 

23 

X, S,P 






13 


1 

6 

6 

1 

X,P 











55 

X,P 

15 

9 


3 

3 

5 


1 

2 

2 

2 


28 

25 

1 

1 

1 







B 











1 

X 

22 

22 




4 



4 


4 

x,s 

7 

5 

2 









X,P 











2 

X 

3 

3 










X,P 

69 

64 

3 

2 


3 



3 


27 

X 











1 

X,P 






4 



4 


1 

X 

31 

26 


6 


3 



3 


13 

X 

8 

7 

1 



2 

1 

1 



4 

2:,L,p 











1 

X,P 

X,p 

120 

87 


10 

23 

4 

1 

1 

2 


17 

2 


18 

1 

1 

8 


N 


27 

6 


17 

1 

29 12 
1 


Ne ^OBPer SOi. 

Neoarsphenamlne 


604 490 30 33 61 72 


6 63 10 234 76 21 122 16 


FP, Foreign protein 
Li Lymph extract. 

O Number of cases 
I, Number of patients Improved 
C Number of patients cured 
D Number of deaths 
N No follow-up 


doses, a quantity infinitely gi eater than the amount employed m clinical 
'^^Py He concluded that the effects of iriadiation theiapj’’ m actinomycosis 
nonspecific Smith^®® theorized that eithei the aetmomycete in vivo 
l^asmore susceptible to iriadiation than in vitio or the effectneness of irradia- 
'on therapy resulted from the destruction of syneigistic organisms m the 
actinomycotic lesions which enabled the natural defenses of the bodj to cope 
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with the actinomyces piesent At the piesent time, clinical lesults pro\e the 
effectiveness of niadiation theiapv m actinom-\ cosis but the mode of action is 
unknown 

Ext! erne variations in therapeutic ii radiation technique ha-\e been descnbed 
with similar lesults attending most of them The majority of radiologists 
.used deep filtered x-rays in doses vainng between 3,000 and 4,000 roentgens 
dmded m diffeient manneis Haiiison®’ felt that the best lesults weie obtained 
by using proti acted fi actional daily doses of 100 roentgens until 4,000 had 
been administered At the othei extieme Heeien®® gave 90 to 120 pei cent 
eridhema skin doses at monthlj mteiials Usually, potassium iodide and 
auxilliaiT siiigical measures weie employed The supeiHuity of potassium 
iodide IS known bv some but definitely not accepted by all of the loentgen 
therapists Some authors insisted upon adequate drainage and curettage of 
the lesions, but the majontj" shared Smith’s’®® attitude tovard surgery He 
wrote, “Eadical suigen, including cnnetting, is probably inadvisable A 
study of the cases reported by the authors quoted herem shows that, all other 
things bemg equal, those eases vhieli had a minimum of surgical inteiference 
recovered more lapidlv than did the lemamder Surgical procedures should 
probably not be resorted to except to pronde diainage and to assist in definitely 
estabbshmg a diagnosis They should then be limited to a small incision pref- 
erably a stab wound ” 

The efficacy of ii radiation theiapy m ciicumscnlied superficial actino- 
mycosis IS established ivithout a doubt On the other hand, the results indicate 
Its meffeetiveness in widespread disease 

Vaccines — Specific vaccine therapy of aetinomy^eosis was mtioduced bj 
WjTm’®® m 1908 The method gained a fev adherents in Euiope, but has never 
enjoyed popularity in this country Colebiook’^® of England and the Hungarian 
dennatologist, Neiibei,’^® aie the most energetic proponents of vaccine therapy 
The former emphasized the value of conconutant siirgeiw yvhile the latter relied 
solely upon immunologic methods A summary of the results vuth vaccine 
theiapy by seyeral authors is tabulated (see Table Y) 

The mfluence of surgical drainage and ciiiiettage upon the results reported 
and attnbuted to the vaccines is evident and emphasized bj Colebrook,^® who 


Xable V Resllts AVith Vaccine Therapy of AcTUsO^i’icosif? 


AUTHOK 

DATE 

THERAPY 

TVPES OF CASES \\D RESULTS 

CERVICOFACIAL 

THORACIC 

abdominal 

0 

c 

IDA 

0 

C I D 

N 

0 

c I 

D 

yVynniss 

1908 

V,8 




1 

1 





Colebrook^B 

1911 

V,S 

10 

9 

1 

8 


1 

6 

1 

5 

DeanB* 

1917 

V,S 

1 

1 








SchnchardtisG 

1939 

V,8 

14 

12 

2 







Neuber‘29 

1940 

V 

2 

2 


1 

1 






Totals 



27 

24 

3 

10 

2 7 

1 

6 

1 

5 


V Vaccine 
S Surgery 
O Number of cases 
C Number of patients cured 


I umber of patients lmpro\ea 
D Number of deaths 
N No follow-ups 
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wrote, “The (leatmcnt of act lnoIn^ costs by \nccines facilitates rccoveiy ivlien 
efScient sutgical diatiiagc of the affect ed tissue is seemed and mamtamed, 
when, howcier, diainagc is iins.itisf.icloii the use of apiuopiiate vaccines will 
not iisiialh suffice to stai the piogiess of the infection ’’ Colebiook’s coutiibii- 
tion to the ticatiiiciit of act iiioiin costs was leallv suigieal since thioughoiit his 
report he insisted tliat in the absence ol complete singical diaiiiage and ciiiettage 
of the actuioim colic lesions the disease could not lie ciucd On the other hand, 
Neither,’^'’ who claimed almost 100 pei cent success ivitli the vaccine tieatment of 
actmomi costs, wiole that suigieal nicasiiies, \-iai iiiadiation, and iodides are 
superfluous and iinnecessaiv in eiiiiiig the disease He insisted that if the 
mimiinologic status of the patient stiffenng with actinomi cosis is caiefnlly 
evaluated legarding the piosctico of allcigi oi aneigv and if fiesh poljwalent 
or autovacemes aie piopeily administeied in oiilj' the alleigic patients, cure 
of the disease is niCMtablc The onh failmes he admits aie m aneigic patients 
and in these success mav follow the adminisliation of convalescent senim or 
blood transfusions Although no stat’stical data aie piesented in his recent 
geneial review of the subject, the cases ilhisliated are quite impressive 

Thymol — Tinmol was found to be effective in the treatment of a local 
occupational fungus dcinatitis among finit oiehaid w'oikers bv Mvers and 
Themes”® in 1925 They cured a patient with eeivicofacial actinomycosis by 
gi'ung Iniii 1 5 Gin of tlitnnol tw’ice wecldj foi tw'O montlis Myers”® obseived 
that actmomyees weie lulled in vitio bv evposiuc to 1 1000 concentration of 
thnnol for one niimite Emplovmg adequate surgical drainage with the oral 
administration and local application of thjnnol in six eases of cervicofacial ac- 
tmomycosis, Myei-s”'* reported cures in five A siimmaiv of the literature on the 
results of thymol tlieiapj m the tieatment of actinomycosis is appended m 
Table VI Ettei and Scliiiiiiacliei ’s®^ cured thoracic case is quite amazang The 
patient had evidence of right upper lobe lung aliscesses and coughed up con- 
siderable sputum containing sulfur granules The process healed and x-ray evi- 
dence of the disease disappeared after the adimnistiation of 2 Gm of thymol 
daily for seventeen days 


Table VI Besults With Thymol Therapy of Aotinomtcosis 



1925 

1937 

1938 


author 

Thenesiae 
%ersi2i 
Saoeroft and 

Jojeesa 
Etter and 
Schnmacheraa 
C'emen,» 


therapy 


T 

T,S 

T,S 

T, Co 

T 

T 

T 


T Thimol 
A Surgerj 

C or cases 

rs umber of paUents 


1 TYPES OF CASES AND RESULTS 

CERVICOFACIAL j 

THORACIC j 

ABDOMINAL 

0 0 1 P 

N 1 

0 c I D N 1 

0 C 1 D N 


1 1 

G 5 1 

1 1 

1 1 

5 3 2 


J 1_ 

14 11 


1 1 


I Number of patients lmpro\ eel 
T> Number of deaths 
N No follow-up 
Co Copper SOi 
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Sulfonamides — ^Poulton^*® m 1937 applied sulfonamide therapy to a patient 
suffering ivith abdominal actinomycosis uho responded badly to irradiation and 
potassium iodide The leport was part of a geneial discussion on sulfonamide 
tbeiapy by the Royal Society of Medicine He stated that bis patient gained 
weight and left the hospital afehnle, but he did not mention whether or not 
she was cured The apparent cuie of an abdominal case of actinomycosis by 
means of sulfanilamide in a 23-year-old man who de% eloped the disease following 
the removal of a gangrenous appendix was reported in 1938 by AValker”° 
This papei stimulated mteiest in tlie sulfonamides m the treatment of aetino 
mycosis The results obtained with sulfanilamide, sulfapyridine, and sulfadi- 
azine in the treatment of cemeofacial, thoracic, and abdominal actinomycosis 
have been giatifying as is reiealed in the summary of all of the eases repoited 
in the available literature (see Table VH) 

Altliongh tlie sulfonamides vere emplo 3 ’-ed empnieallj" in the treatment of 
actmomycosis by tlie pioneeis of 1938, the rationale of the treatment lias been 


Tabm VH. Results With Sulfonamide Thedapy of Actinomycosis 


AUTHOR 

DATE 

THERAPY 

types of oases and results 

CERVICOFACIAL 

THORACIC 


0 0 I D N 

0 0 1 D N 


onltonKO 

1937 

Sn 



1 1 

?’alkertfs 

1938 

Sn 



1 1 

tiller and 

1939 

Sn 



1 1 







udler and 

1939 

Sn 

2 2 



Jolmsonios 






tallea 

1939 





lacCharles and 

1939 

Sn,S 

3 3 



Kjppenioa 






loeneiaa 

1940 

Sp.S 

1 1 



Igilvieias 

1940 

Sp,S 



1 1 

lortoniaa 

1940 

Sn 

1 1 

1 1 


ilinstopher and 

1940 

Sn,S 



1 1 

Karabmaa 






lorling and 

1940 

Sn, S, X 



5 4 1 

Eckhoffaa 






jekhoff<2 

1941 

Sn,S 



2 2 

7oodinan^84 

3941 

St, S,P 



1 1 

lobson et al as 

1941 

Sn,S 

1 1 

1 1 

1 1 

t^ilkinsonisi 

1941 

Sn,S 


1 1 


£itchelli2i 

1942 

Sp 


1 1 


jyons et aL^o* 

1943 





Ltwooda 

1942 

Sn 


1 1 


jadd and Billai 

1943 

Sd 


1 1 


lollenbeck and 

1943 

Sd 

1 1 



Tumoffso 






IcCloyioi 

1943 

Sp 

1 1 (tongue) 



’illsbury and 

1944 

Sd,P 


1 1 


Wassersugiai 






Jenbow et al » 

1944 



2 11 


lobson and 

1945 

Sd, St, Sn 

7 6 1 

1 1 

2 11 

Cnttingsi 






Totals 



17 16 1 1 

10 7 1 1 1 

16 10 3 3 


Sn Sultanllamlde. S Surgerj C Number of paUenta cured 

St. Sulfathlazole X X-ray I Number of patients Improved 

Sd Sulfadiazine P Potassium Iodide D Number of deaths 

Sp, sulfapyridine. O Number of cases N No follow-up 












RECENT ADVANCES IN SURGERV 


415 


€stablislied e\pcrimentall-s by Cnttiiig and Gebliaidt®“ who found the growth 
of two strams of Acimomijcc^ IwDwm y as inhibited to some extent by the addi- 
tion to the media of 10 mg pci cent of sulfanilamide and almost completely in- 
hibited by the addition of 50 mg per cent Sulfathiazole and sulfadiazine were 
mncli more eftectivc than sulfanilamide m similar conceutiations Experimental 
actmoraycosis could be piciented oi cured in lats by the oral administration of 
suhamlanude ‘‘® 

Ogilvic,”^ and Dodson, Holman, and Cutting®* opined that the sulfonamides 
ore beneficial m actinomj cosis because of their effect on the concomitant second- 
ary imadeis n Inch arc inhibited bj the ding, thus affording the natural defenses 
of the body an oppoitunity to dispose of the actinomyees In all probability, 
the effectiveness of the dings is due to inhibition of both the pi unary and second- 
ary infectious agents 

Although theie hare been no definite opinions expiessed regaidmg the 
simultaneous use of suigical diainagc and cuicttage with the sulfonamides, it is 
interesting to note that in the matoiitv of patients lepoited cured, a combmation 
of surgical and diug Iheiapy has been used Although the number of cases 
reported is small and the pool lesults obtained with the diugs have probably not 
reached the hteiaturc, no doubt can exist that the sulfonamides are effective 
weapons in the treatment of actinoni's cosis 

Pemcilhn — ^With the introduction of penicillin into therapeutics, it was 
not long before its effcctneuess in the tieatmcnl of actinomycosis was assayed 
In 194L Florey®- reported that a stiain of Actoiomj/ces hovts was as sensitive 
to the action of penicillin in vitro as tlie staphj lococcus The next year, Waks- 
mau and "Woodruff®'* reported that two strains of A bovn weie not inhibited 
by theiapeutic conceutiations of penicillin in vitro Pishei®* found two strams 
of Actmomyces which were twice as resistant to the action of a crude peniciUm 
o^tiact as the staphylococcus In 1945, he reported on another stram of 
Actmomyces wluch was very sensitn e to the action of peniciUin 

Kenney and associates®® found tliat a strain of Actmomyces was kdled m 
rttro by 0 01 Oxford units of penicillm per cubic centimeter They concluded 
fbat the Actmomyces more closely resembled the true bacteria than the fungi m 
respect to penicillin sensitivity as the othei pathogenic fungi were not mhibited 
y peniciUin m concentrations up to 10 0 Oxford units per cubic centimeter 
“dbie and co-workers®*® found that ten strams of Actmomyces from human 
rtfections were all mhibited by therapeutic levels of penicillm These organisms 
fell mto two groups, however, one of which was two to four tunes more resistant 
h pemcilhn than the other Three strams of Actmomyces from bovine source 
®'‘eie much more resistant to penicillm than the human strams 

Dobson and Cuttmg*® reported m vitro studies of three strams of Ac- 
tinomyces nsmg sulfadiazine and penicdlm Both drugs effectively mhibited 
There was no syneigistic effect when the diugs were used together 
They concluded that sulfadiazme seemed to be more effective than penicilbn at 
within the therapeutic range They noted consideiable variation m the 
^snsitivnty of the different strams of Actmomyces to penicillin 




3 


o 


O 


A. 

,3 





CD 

'3 

1 

giaSS 

bt) 

a 

5 

o 

a 

d 

<i> 

'S 

P4 

H Tt< 

CQ 

EC 

ri 

03 CO 

rH 

H 


Oi 


^ 00^ 
^05 cfl C5 
o O a 00 n r-I 
■3 to H o g ca -7 
iS ® to ® 'O r® 

S ft Ph 



to 

1 - lo OJ 

iOv^co;Sin .'ootooi - 
/tTOO c 3 W *r00 C3 

r-<^c?®cafl'^®ooa 

to|to|to®to|t^o 




gS^S 
io “■'S^'' 

C^ c3 'O c3 







419 


TTA-KiprS TN SURGE^^^ 
recent advances - 



s-fa S ■" ” fC„.t>a » /»■»« ' 



422 


Surgery 


(Fig 2) The pna from the BinuBea contained typical anlfnr granulea Laboratory findings 
were hemoglobin, 6 Gm , total plasma proteins, 6 9 Gm. per cent with a reveraal of the 
albumin globubn ratio X ray examination showed the lumbar vertebrae to be free of dis 
ease An intravenous pyelogram demonstrated normal kidneys and ureters A barium enema 
showed displacement of the cecum by an extrinsic mass A diagnosis of right lower quadrant 
abdominal actinomycosis (Morton type 3) accompanied by secondary anemia and cachexia was 
made 

Treatment was directed at the restoration of general health and surgical extirpation 
of the actinomycotic tissue Supportive therapy was earned out with vigor (Fig 3) The 
anemia was treated with ferrous sulfate and bberal transfusions, 3,500 c c of whole blood 
bemg administered in the first two weeks of treatment and a total of 10,750 c c throughout 
the hospital stay The patient maintained an average intake of 3,500 calories daily The 
efficacy of the supportive therapy was checked repeatedly bj determinations of the hemo 
globin, plasma proteins, and weight 




Fig 3 — Graph cataloguing the treatment of the patient and Its reflection upon the body economy 

The patient received 10,000 units of peniciUin intramuscularly every three hours for 
twelve weeks For five weeks during this period the patient was also given sulfadiazine, 1 Gm 
every four hours, an average level of 12 4 Gm per cent bemg maintained For five weeks after 
leaving the hospital, the patient was given sulfadiazine at home m the same dosage (Fig 3) 
The surgical treatment consisted of the removal of the affected tissue in three stages 
by means of radical excision and curettage (Aug 25, 1944, Sept 7, 1944, Sept 28, 1944) 
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(Fig 4) Extromo caution nrna reached from tlie right ilmc 

the produebon of a'fecal fisUla abdo^ vertebral 

crest and tissue rvas removed over P ^nd infenorly into Scarpa’s triangle 

column, superiorly to the loner pole of the «g ^ folloned by Dakin’s solution, and was 

The wound was irrigated doily with ly ^ Granulations progressed fa^orablJ 

packed with gauze impregnated wit 1 tluckness grafts on Oct 19, 1944 

The posterior aspect of the wonn ^va gra 1945 The patient has continued 

The Lainder was covered in a similar manner on M fe-h' 
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to gam weight and strength (Fig 5) There has been no endence of recurrence of the 
disease A mild scoliosis of the spine has resulted from the detachment of the abdominal 
muscles from the iliac -crest , 

We believe the apparent cuie of this severe case of abdominal actinomycosis 
was the result of energetic suppoitne treatment, adjutant chemotherapy, and 
radieal suigical excision of infected tissue coupled with meticulous wound care 
The application of dermatome giafts enabled a shortened convalescent period 
The favorable course of events with tins therapeutic legimen in such a severe 
case of actmomvcosis suggests that the prognosis in extensive abdominal ac- 
tmomycosis is not entirely hopeless 


RESULTS 

The results in the treatment of cei \ leof aeial actinomj cosis show a close 
correlation between the extent of the lesion at the time treatment was mstituted 
and the e\entual prognosis (Table XI) The lesults m the treatment of thoracic 



Fig 5 — The appearance of Uie patient on Jan 16 1945 The dark areas on the right thigh and 
buttock are healed donor sites of the skin grafts 


and abdominal actmomvcosis hate been pool The success vnth the last case, 
howevei, indicates that the prognosis should not be hopeless in auv of these pa- 
tients 

CONCLUSIONS 

Success in the treatment of actinomycosis depends to a large extent upon 
earlj’^ diagnosis of the condition since ciicumscnbed lesions will respond satis- 
factorily to any of the recognized foiins of treatment Extensue involvement 
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T^BI£ XL Results l^ the Treatmvnt ot Si\.tefn Ctsfs oi CFuncoFACiAL Actinomtcosis 

CtASSIFlFn AS TO TYI F 


T\PE 

XLMBER 

cuufh 

IIFAI INO 

DEAD 

1 

7 

5 

2 

0 

2 

6 

5 

- 

1 

3 

3 

- 

- 

3 


irrespectne of location piesents a seiions tin eat to the life of the patient and 
a challenge to the ingenuity and peiseveiance of the physician 

Ceincofacial actinomycosis has pioved lelatiyely amenable to iriadiation, 
siiigery, oi chemotheiapy The ipoitality of th s tj^ie of infection lesults fiom 
extensions of the infection into mtal stiuctiires Repeated excision and cuiettage 
as emphasized by Wangensteen^"® appeals to he the tieatment of choice m ex- 
tending infections Adonvant chemotheiapy enhances the possibility of success 
in the extensiye lesions treated bj surgery 

Thoracic actinomycosis has been notoriously icsistant to tieatment prior to 
the advent of modem chemotherapeutic agents The sulfonamides and penicillin 
should bear the hiirden of tieatment m these cases Siirgeiy should be limited 
to the drainage of collections of pus and the excision of grossly infected tissue 
Results in the tieatment of abdominal actinomycosis have been generally 
poor Irradiation therapy of these lesions has been limited by the technical diffi- 
culties encountered m applj mg the treatment to the ramifications of the infected 
tissue Aggressive suigical treatment of abdominal actinomycosis has been 
limited by the pool general condition of the patients The role of suppoitive 
treatment (that is, high calonc intake, libeial transfusions) and adjuvant chemo- 
tlierapy is to restore and raamtaiu the general condition of the patient at a 
cvel tolerating lepeated radical excision and cuiettage of the lesion Favorable 
progress of the local lesion depends upon meticulous wound hygiene ivith the 
inhibition of secondary'’ infection 

With the conscientious application of generous supportive treatment coni- 
bmed ivith radical siirgeiy, the prognosis in extensive actinomycosis should con- 
tinue to impiove 
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]\fEETING OF THE- AMERICAN SURGICAL ASSOCIATION 
Hot Springs, Va , April. 2-5, 1946 
J Dewey BisOiVRD, M D , Omaha, Neb 

Address of the Presideat, William Darrach, Nerv York — In the treatment of frac 
tnres there are five objectives (1) Keduction of secondary trauma to a minimum Often 
damage to soft tissues is the major casualty, ns a transverse myelitis in fractures of the 
spine It IS minimized by proper splinting and handling during transportation from site 
of injury and judicious manipulation in reduction and subsequent treatment (2) Eeduc 
tion should be accomplished by the simplest and safest methods necessary to obtain an 
optimal result This may be short of the ideal anatomic reduction (3) Immobilization 
should be rigid -with few exceptions, such as the hanging cast for fractures of the humerus, 
and it should allow maximum ambulation (4) Eestoration of function should be accom 
phshed as early and rapidly as possible and disuse atrophy minimized by the earliest in 
stitution of active motion (5) Morale and physical and social rehabilitation are impor 
tant problems in patients with prolonged or permanent major disabilities For the first 
time in history, patients with paraplegia from among the wounded of World War H have 
been made ambulant by skillful psychologic handling and physical training Compensation 
insurance rebeves many of the injured of personal responsibility and thereby prolongs 
disability 

In the treatment of compound fractures the early and thorough ddbndement of the 
wound IS most important Chemotherapy has a secondary but invaluable place The ques 
tion of primary or secondary closure of the wound must be individualized, but in general 
early secondary closure is safer 

Pharjmgoesophageal Diverticulum Its Management and OompUcations, Frank H 
Lakey, Boston — Reported were 202 cases in which operation was done, with one death 
resulting from leakage from an unobserved perforation of the sac accidentaEy created 
during dissection in the first stage of a two stage operation 

The three stages in the de\ elopment of diverticula were illustrated Until obstmc 
tion develops in the third stage there are either no symptoms or there is merely a sense 
of pressure or tickling in the throat and the unpleasant sound of air regurgitating from 
the sac 

Incomplete dissection of the sac results in its inadequate removal and likehhood of 
recurrence Wide exposure of the esophagus is necessary to avoid the danger of stricture 
from too extensive an excision 

A case illustrating the occasional occurrence of carcinoma in the sac was presented 

Diverticula of the Thoracic Esophagus, Robert M Janes, Toronto — Six cases were 
reported Pour patients were operated upon through a posterior lateral incision through 
the bed of the seventh nb and all were relieved of symptoms Special care consisted of 
preoperative cleansing of the esophagus by lavage and postoperative feeding through a 
duodenal tube 

The sac was excised and the esophagus sutured in layers with a closed aseptic 
technique 

Since the mouths of the sacs are wide, there is usually little or no retention Symp 
toms consist of periodic episodes of subxiphoid or subscapular pain, a sense of food stick 
mg, and occasionally regurgitation 
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In the discussion of the papers Lahe\ and Janes, S W Harrington, Rochester, 
Minn, reported 187 phnr} ngoesophagenl dnerticula, most of them operated in a single 
stage, also four di\erticu]a of the thoracic esophagus Eohert Dlnsmore, Cleveland, re 
ported a case in nliich spontaneous perforation had occurred vith mediastinal abscess 
Preliminan drainage and four subsequent operations Ticre required to eradicate the 
di^ erticulum and cure the patient Lahey reported fl^ e cases of diverticulum of the 
thoracic esophagus and described a method in which the sac is dissected free and the 
fundus inverted and sutured to the mediastinal pleura so that it is proximal to the mouth, 
discouraging the entrance of food and promoting drainage 

Bronchiogenlc Carctnoma, Gustaf E Llndskog, New Hav en In 100 consecutive cases 
of primarv lung cancer, the ai erage case age was 55 3 ears The duration of S3Tnptoms in 
the entire group was 7 7 months, in the presumab!3 operable (exploration) group, 7 0 
months, in the resected group, 7 4 months, all of which suggests that duration is of less 
importance than other factors, such as degree of malignanc3 and location of the tumor 

Positii e tissue diagnosis was made in 73 cases before death b3 means of bronchos 
copi, aspiration, and cells in sputum and pleural fluid Tliirt} carcinomas (30 per cent) 
were presumed to bo operable Of the 30 explorations, 11 proied to be resectable (pneu 
monectomv 9, lobectomv 2) Of the fatal cases, 36 patients received no special treatment 
and hied an ax erage of 6 0 months Of 34 who receixed deep roentgen therapr, the aver 
age duration of life was 7 4 months, of 11 nlio had csploratorv thoracotom3 alone, 7 6 
months, of 7 who died of recurrence or metastasis following operation, 7 4 months 

In the discussion Evarts Graham, &t Louis, reported six patients Ining and well 
eight 3'earE after total pnenmonectoni} In a recent senes of 246 cases 0013" 18 per cent 
were resectable In 80 per cent the diagnosis was established 113 bronchoscopic examina 
tion Alton Ochsner, Xew Orelans, reported 260 coses, exploration was done in 172 and 
resection in 28 per cent with 10 per cent mortalitx He beliexcs palliatixe resection is 
justifiable Carl Eggers, New York, reported a senes 111 which ex-ploration nas done in 
35 eases and of these pneumonectomy was performed in 15 cases and lobectomx in 1 
8e\en are hxing and well one to eight 3 ears following operation 

Oarcinoma of the Mid Thoracic Esophagus Its Treatment by Radical Resection and 
High Intrathoracic Esophagogastric Anastomosis, Richard H. Sweet, Boston — Reported 
were thirty two cases of carcinoma of the middle one third of tlie esophagus in which all 
mentary continuity following resection of the tumor along with the esophagus distal to it 
was re established b3 direct anastomosis to the stomach The stomach was mobilized bx 
the division of left gastnc artery and ns much of its mesenteries and otlier vessels as 
needed to gain approximation without tension with the proxmia) severed end of the esoph 
agus In some of the cases the stomach was anastomosed at a level above the arch of the 
aorta Of the thirtv two cases there were eight hospital deaths 

In discussion Harold Wookey, Toronto, stated that he had found that transplantation 
of the esophagus anterior to the aorta facilitated the anastomosis and Frederick L Reichert, 
San Francisco, stated that additional length of stomach could be gained by mobilizing the 
duodenum 

Studies on the Use of Gelatin Sponge or Foam as a Hemostatic Agent, Hllger P 
Jenkins and (by invitation) Rudolph Janda, Chicago — In a senes of fort3 dogs in which 
the gelatin sponge was used to control bleeding from wounds of the liver or spleen it was 
found that satisfactorj hemostasis was obtained by pressing the gelatin sponge net vnth sahne 
into the wound and maintaining gentle pressure for about three minutes There did not ap 
pear to be an3 substantial increase in the effectiveness of the gelatin sponge m controlling 
bleedmg when the sponge was soaked in tlirombm solution In thirty five operations on pa 
tients the gelatm sponge was effective There were no difficulties encountered from tlie stand 
point of infection or delay in wound healing Under favorable conditions the sponge was 
found to undergo absorption over a period of about one month In the presence of a 
conspicuous leucocvtic response it was found to undergo liquefaction in a few davs to a 



Rrvirw 01 REcrNT meftings 


433 


week Gelatin sponge is n ^ nlimble absorbable licmostatic agent ivlucli compares favor 
al)b with soluble cellulose and fibrin foam 

In discussion W Jason Mlxter, Boston, commented that at reoperation for ncurosur 
gical lesions lie found that gelatin sponges or fibrin foam used for hemostasis at the first 
operation had left smooth surfaces and a better lino of clear age than muscle and other 
hemostatic agents 

Studies on the Effects of Adult Tissue Extracts on Wound Healing With a Prelimi- 
nary Report of Investigations of the Pactors Responsible, William Andrus and (bj inrita 
tion) R S Hoffman and James A. Dingwall, New York — Tj rode extract of adult animal 
tissue has been slionn to have an accelerating effect on the growth of fibroblasts and epi 
thehal cells in ritro far bejond that to be expeeted from the nutpent content of the 
extract This effect is neither organ nor species specific and has been confirmed in a con 
trolled senes of experimental wounds in animals ns well ns in refractory wounds in patients 

Tetanus in the Battle for Manila (lti45) An Experience Amongst the Civilian Cas- 
ualties, Frank Glenn, New York — Oier 500 cases of tetanus occurred in approximately 
12,000 civilian casualties from the Battle for Manila, 389 died, a mortality of 80 per cent 
When well established, no form of tieatmont of the disease was effective In the United 
States Army there were only eleNen cases of tetanus and four of these were fatal Two 
of the patients who died had been immunized but had received no booster shots 

In discuBsion Edward Churchill, Boston, stated that the majority of the German 
soldiers had not been immunized and many died from tetanus Warfield M Flror, Balti 
more, emphasized the ineffectiveness of the know n forms of treatment for the advanced 
and severe oases, and also commented that the cause of death was incompletely understood 

A Systematic Study of PenlcUlin In the Treatment of Established Surgical Infections, 
Prank L, Meleney, New York — From n studj of established surgical infections by the 
Sub Committee on Infected Wounds and Burns of the National Research Council the fol 
lowing conclusions were drawn Penicillin is a verj effective antibacterial agent, it is 
effectiie in two thirds of infections when used either alone or in conjunction with such 
surgical practices as drainage It is more effectne in acute infection but less effective in 
mixed infection Some bacteria are indifferent and some antagonistic to penicillin, such 
as the colon flora, some of subtilis and saprophx tic groups Those groups produce penicil 
linase Streptothncin, streptomj cm, sulfonamide drugs, and other agents are helpful 
in ndding the wound of these, the penicillin antagonists For this reason treatment of 
infected wounds should be controlled by frequent cultures 

In discussion John S Lockwood, New Haieu, stated that there are four known types 
of penicillin Pemcillm K is ineffective because it is eliminated verj rapidly Commercial 
products have varied much m effectiveness as the result of the relative proportion of the 
various types Jonathan E Rhoads, Philadelphia, stated that peritonitis in dogs responds 
more effectively to treatment with sulfonamide drugs than penicillin and best with the 
simultaneous administration of both drugs 

A Quantitative Study of the Anemia Following Bums, Oliver Cope, and (by mvita 
tion) Francis D Moore, Boston — By means of tagged or radioactive red cells to quantitate 
the circulating blood, it was demonstrated that severely and deeply burned patients maj 
destroj 100 to 200 c c of red blood cells per day m the first three or four daj s after burn 
mg, and that somewhat later the patients may develop a red cell disappearance which is 
probably a result of malnutrition and wound infection In these cases transfused red cells 
show the same rapid loss Some factor causing an increase of fragilitv is a probable ex 
planation Some marrow depression is an additional contributing factor to the anemia 
Earh coi ermg of surfaces wuth skin grafts stops the loss of red cells 

Studies on Water Soluble Vitamins In Bums and Other Severe Trauma, C C Lund, 
and (b\ mutation) S M Levenson, R W Green, J Lewis, C S Davidson, B E Johnson, 
and P H. L Taylor, Boston — Of fiftj patients wutli burns and ton patients ivitli xanous 
seiere injuries, it was obseried that zero lexels of Mtaniin C nmi be found in the blood 
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damage to the colon, rectum, and adjacent structures •nere ro\lewed and the respecti\e 
surgical procedures discussed Colostomy closure was performed by intraperitoneal anas 
tomosis Colon resections iiere performed in one stage In both procedures an open 
anastomosis technique was used Patient’s preoporative preparation included sulfaguani 
dine and thorough dailj irrigation of the colon 

No fatalities occurred in this senes Three patients dei eloped fecal fistulas, two of 
nhich closed spontaneously All patients were discharged iiith satisfactory bowel function 

Congenital Hypertrophic Pyloric Stenosis, Edward J Donovan, Hew York — Reported 
were SOT cases of hjpertrophic pyloric stenosis with two deaths Low mortality was at 
tnbuted to earlier operations and proper preoperative preparation with glucose and ade 
quate hydration Reported yere two young adults who had had gastroenterostomies in in 
fancy for hypertrophic pyloric stenosis In both cases the hypertrophic nng at the pylorus 
was still present and obstructing 

In discussion WlUiain E Ladd, Boston, reported 225 patients operated upon in the 
past three years with no deaths He warned of the danger of pulmonary edema from over 
hydration and recommended a high right gridiron incision 

Dlvertlciilltts of the Colon, John Morton, Rochester, H Y — The report consisted of 
110 cases of diverticulitis with spasm of the bowel onh and 85 cases with complications, 
consisting of perforation with peritonitis and local abscess, cutaneous and vesical fistulas, 
and sinus formation and obstruction In the first group the presence of spasm was demon 
strated radiographically Gross bleeding occurred in 20 per cent of the cases Operative 
treatment of the patients with complications consisted of provinial colostomy, resection, 
and drainage of abscesses 

In the discussion Carl Eggers, Hew York, reported 108 cases of which 63 nere uncom 
pbcated and 25 had perforated, two into the bladder Forty three patients were operated 
upon and in 12 resections were done Harvey B Stone, Baltimore, reported two eases 
illustrative of impending perforation into the bladder In both cases there v\as the sudden 
onset of frequency and dysuna and vesical fistula was prev ented by immediate operation 
Vernon C David, Chicago, spoke of the occasional complication of py elophlobitis with 
liver abscess and warned that carcinoma must be excluded before bleeding can be at 
tnbuted to diverticulitis Damon B Pfeiffer, Philadelphia reported the occurrence of 
massive hemorrhage in diverticulitis 

Late Besults in the Treatment of incerative Colitis, Henry W Cave, Hen York — The 
results of operative therapy in 101 cases of ulcerative colitis were reported In 71 cases 
ileostomies had been performed, in 63 subtotal colectomies, in 0 partial colectomies, and 
in 11 the rectum was also removed Hinety five per cent of the survivors regained weight 
and good health in addition to relief from symiptoms and endured the ileostomy with good 
mental outlook In 3 cases carcinoma developed in inflammatory polyps Exconation of 
the skin about the ileostomy can be prevented by use of fullers’ earth and a special bag 

The compbcations have been mtestinal obstruction, prolapse of the ileal stoma, mal 
nutntion, and arthntis 

Bichaxd B Oattell, Boston, descnbed a method he had used to prev ent prolapse, con 
sisting of widely anchonng the mesentery to the parietal pentoneum Harvey B Stone, 
Baltimore, referred to a method for preventing prolapse which he had reported It con 
sists of side to side anastomosis of the proximal and distal loops to form a common pouch 
just under the pentoneum James D Elves, Hew Orleans, spoke of a group of patients 
who are not benefited by ileostomy or colectomv All are women and in all of them the 
bowel IS normal in appearance 

Palliative Gastrectomy in Selected Oases of Gastric Dicer, Ealph Oolp and (by invi 
tation) Leonard Druckerman, Hew York — ^Eight cases were reported with chronic gastric 
ulcers high on the lesser curvature in which subtotal gastrectomy leaving the ulcer in situ 
had been done There was one death All patients were rendered achlorhy dnc and in all 
the ulcers promptly healed as indicated radiographically and by absence of symptoms 
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In discussion Elchard H. Sweet, Boston, expressed n preference for resection of the 
proximnl portion of the stoninch including the ulcer tlirougli the dinphrugin bj' way of the 
intmtliomcic npproncli This precludes the hazard of leai ing a misjudged enrcinomatous 
ulcer 


Radical Surgery In Oases of Calcification of the Pancreas, Allen O Whipple, New 
York — The lesion of cnlcification of the pancreas is relativeli rare The cause of these 
calevftc changes is not clear although proxious attacks of acute pancreatitis or acute 
cliolecjstitis hnie been noteuorthj in some cases 

The pnthologi in these patients vanes considemblj both ns to the location and extent 
of the calcific changes, and the relntion of these changes to the symptomatology The amount 
of calcification around the ducts and the number of calculi in the ducts Inrgelj determines the 
number nnd size of nssocinted cjsts in these lesions Wliethor previously developed areas of 
destroyed or damaged pancreatic tissue results in calcification is not clear , in some tins seems 
to be the case The extent of this calcific change does not nccessanly determine the severity 
of sjTiiptoms But in the patients operated upon pnm has been the most marked and compell 
mg symptom This pain has been m the epigastrium, severe, fairly constant, radiating into 
the loner dorsal and upper lumliar region, mnde worse after eating, frequentlj so severe as 
to require opiates 

Physical signs are few or absent There may be persistent tenderness along the pan 
creas The diagnosis is based largely on the seiere epignstne pain with the finding of patchy 
or nodular areas of calcification or calcub in a part or all the pancreas in the x raj views of 
the upper abdomen The removal of the pait of the pancreas involved in the calcification, 
and in two instances a complete pancreatectomy, has resulted in relief of pain If the head 
of the pancreas or all tlie pancreas has been removed, the duodenum has been excised, and in 
the cases of complete paucreatectomj , the spleen has also been removed In these procedures 
a oholedocliojejunostonij nnd a gastrojejunostomy, ns in the radical operation for caremomn 
of the head of the pancreas, have been done 

A collected senes of ten cases from several clinics vras reported After total pancreatec 
tomy a surprisingly small quantity of insulin is required to mamtain sugar metabolism. 

In discussion Alexander Brunsch-wig, Chicago, stated that extensive calcification of the 
pancreas may exist with little or no symptoms 

Results From Using VitaUium Tubes in Biliary Surgery, Herman E Bearse, Rochester, 
N y — A follow up study of 210 cases in which a vitalhum tube was used to repair the com 
mon duct was reported The majority of these data were obtained from correspondence with 
members of the American Surgical Association or their associates 

In 100 cases the vitalhum tube was used to reconstruct the common bile duct. Of these, 
there were good results in 85 cases (80 1 per cent) and poor results in 12 cases (11 3 per cent) 
because of plugging of the tube Bj analysis the material is largely bile pigment If the 
tube plugs two or three years after its insertion, the duct reconstitutes to normal caliber 
The tube may then be remoi ed and the duct closed with good result 

In 79 cases the vitalhum tube was used to anastomose the hepatic duct to the duo 
denum There were good results in 40 cases (58 2 per cent) and poor results in 27 cases 
(34 1 per cent) because the tube was passed into the bowel There were 18 cases in which 
the Mtalhum tube was used in anastomosing the hepatic duct to the jejunum Of these, 
there were sntisfactorj results in 15 cases (83 3 per cent) 

BancreatitiB as a Cause of Complete Obstruction of the Common Bile Duct, J Dewey 
Bisgard, Omaha — Reported w ere two cases of relativ ely painless jaundice ivith complete 
obstruction of the common bile duct in which it seemed probable that the jaundice resulted 
from tomporarj compression of the duct bj swelling of the surrounding pancreatic tissue 
No other etiologi was demonstrated at operation and complete recoven followed surface 
drainage of the proximal common bile duct Narrowing of the intrapancreatic portion of 
the duct was demonstrated bi postoperative cholangiogmms nnd subsequent progressno 
dilation was demonstrated in serial cholnngiogrnms mnde through the indwelling T tn e 
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In discussion L S Eavdln, Philadelphia, stated that failure of filling of the distal 
portion of the common bile duct ivas indicative of spasm of the duct but he failed to 
explain how spasm can occur in the duct which has no muscle 

Unusual Surgical Lesions of the UmblUcns, Carrington WUUams, Eichmond, Va — The 
conditions reported were the result of abnormal embryonic development either from per 
sistence of an embryonic structure which should have disappeared or from faulty cleavage 
in the midline The cases included cyst of the urachus, cyst of the vitelline duct, abscess 
of the urachus, hernia into the nmbibcal cord, amniotic hernia, eventration of the omentum, 
and primary carcinoma 

Treatment of Bedsores by Total Excision and Primary Plastic Closure, James 0 
White, Captain, and (by invitation) William Hamm, Captain, M C , TJ 8 N E — ^With the 
protection of penicilbn, decubitus ulcers can be resected and closed by primary suture 
This permits rapid closure with full tliickness skin and early rehabilitation of patients 
with spinal paraplegia 

Adequate preliminary treatment is essential to combat anemia, hj'poproteinemia, and 
antaminosis Bladder paralysis is treated by tidal irrigation, chemotherapy and surgical 
measures are used to clear up sepsis in the nnnary tract and the tissues surrounding the 
decubitus 

The ulcer is then d^bnded and plastic skm flaps swung in for primary closure A 
compression dressing is applied and penicillin gn en intramuscularlj during the healing 
period. 

Experience proved that clean healing was the rule Hematomas or undue tension 
resulted in small defects which heal cleanlj but more slowlj Within fourteen dajs, many 
of these lesions were firmly healed with well padded movable skin covering the former 
defect 

Primary Closure of Decubitus Uricers, John H Gibbons, Jr , Philadelphia, and (by invi 
tation) Leslie W Preeman, Captain, ITC, A US — World War H has left many hundreds 
of patients with paraplegia and the problem of treating their decubitus ulcers Reported 
were sixtv decubitus ulcers treated by complete excision of the ulcer, its margin, its base, 
and all pockets, followed by wide undermining, lotation of full thickness skin flaps with 
attached subcutaneous tissue, and primary closure Adequate nutrition is essential before 
operation Preoperative levels of blood ntamin C, plasma protein, and hemoglobin were 
reported 

Important technical points are ai oidtng tension, using cotton sutures, and avoiding 
contamination of the wound during excision of the ulcer 

The results were healed primarily, 37, healed in four weeks, 4, partial healing, 
improved, 5, complete failures, 3, too recent for comment, 11 

The conclusions were that spontaneous healing and skin grafting do not result in 
full thickness skin and subcutaneous tissue over bony prominences The treatment of 
choice in decubitus ulcers is radical excision and primary closure by rotation of the ad 
jacent full thickness skin flaps 

In discussion of the last two papers Charles O Lund, Boston, stressed the importance 
of nutrition in these patients and outbned a diet containing skimmed mdk, amigen, bver 
extract, and sugar containing 2,500 calories and 320 Gm protein, fortified with vitamins 
Bobert H Ivy, Philadelphia, expressed a preference for the technique descnbed by White 
because in his technique the line of suture is not placed over the ulcer Bobert H. Ken- 
nedy, New York, remarked that a prompt dramatic improvement in appetite and nutrition 
follows closure James White, Boston, suggested that the use of pyruvic acid for rapid 
removal of necrotic tissue would make it possible to close the ulcers earlier Gibbons be 
heves that it is not necessary to await closure of the ulcer until the wound is clean and 
the undermining has ceased 

The Treatment of Acute Benal Failure by Peritoneal Irrigation, Jacob Fine, Boston 
— Eenal damage following extensive muscle crush injury, incompatible blood transfusion. 
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BuKononude hyporsenaitivitj , and in other circumstances is not necessarily irreversible 
TJromia can bo treated successfully and death maj' bo proventod during the period necos 
8ary for recovery of renal function, if the peritoneal cnvitj is utilized properly as a 
dialyzing membrane 

Through a tube of entrance leading into the upper part of the abdominal cavity and 
a tube of oxit leading out of the pelvis, 20 L or more of physiologic solution are circu 
lated daily If edema is present gelatine is added to the irrigating solution Meticulous 
care is used to maintain asepsis and penicillin and sulfonamide drugs are used constantly 
to prevent peritonitis Difficulty has been encountered in maintaining free circulation of 
the flmd through the peritoneal cavity 

Of five patients inth renal shutdoivn in nhom this procedure uas used, one recovered 
All shoived a prompt drop of the blood nonprotein nitrogen to normal and maintenance of 
this normal level In discussion Arthur B McQraw, Detroit, reported a case in which this 
same procedure had been used with temporary benefit Alton Ochsner, New Orleans, re 
ported that Bliss had earned out the same procedure in nephrectomized animals and 
reported two patients who had been cured by lavage of the stomach with 20 L of saline 
solution daily Jonathan E Bhoads, Philadelphia, presented a method by which the blood 
after heponizing the patient is circulated outside of the body through a circuit from artery 
to vem consisting of plastic tube immersed in a bath of a physiologic solution, the tube 
acting as a dialyzing membrane Ealph Oolp, New York, directed attention to a report 
from Holland of a device utilizing the same pnnciple and similar to that desenbed by 
Rhoads 

Early Amhulation in Abdominal Surgery, John 0 Burch, and (by invitation) H C 
Elsher, Nashville, Tenn — Early ambulation after abdominal operations affords a marked 
reduction in postoperative pulmonary and throraboembobc comphcations In addition, 
there is a quicker return of normal bodily function as well as bladder and bowel functions 
Early rising increases vital capacitj , restores normal vascular tone and blood volume, and 
probably hastens wound healing 

In discussion Bradley Ii. Coley, New York, stated that among the patients treated in 
the hospitals in the Eighth Service Command where early ambulation was practiced there 
was 150 with phlebitis and 54 with pulmonary embob 

Resection of Abdominal Carcinomas Involving the Uver and Spleen Secondarily, 
Alexander Brunschwig and (by invitation) Douglas B Morton, Chicago — ^Ten cases in 
which the primary neoplasms of abdominal viscera together with one or more hepatic 
metastases were excised were reported Two patients were bving and well four years 
after operation, others bvmg shorter periods received palliation It is probable that an 
individual develops some immunity to cancer 

In the discussion Dallas B Phemlster, Chicago, stated that the fact that these exten 
sivo operations were well tolerated when the circulation was maintained with the trans 
fusion of adequate blood and fluid refuted the neurogenic theory of shock 

Studies on Nutrition — The Effect of Preoperative Porce Peedlng on Surgical Patients, 
0 Everett Koop, introduced by Jonathan E Bhoads, Philadelphia. — A group of twenty six 
patients undergoing ma 30 r abdominal or intracranial operations were studied for the effect 
of preoperative hyperalimentation on the postoperative course Eleven of these patients 
were force fed 0 9 Qm of nitrogen per kilogram per day (about three tunes the normal 
postoperative requirement) for five preoperative days The remaming fifteen patients 
served as controls The response of the patients in the preoperative force fed group to 
the tilt table procedure suggested that their circulatory changes were somewhat less severe 
than those in the control group Ballistocardiographic studies were made on all patients 
at comparable intervals pre and postoperatively These studies gave inconclusive results 
The objective benefits of the program of preoperative force feeding wore most noticea e 
in the group of neurosurgical patients undergoing craniotomy or craniectomy 
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Artrlovenons Aneurysm of the Vertebral Vessels Report of Eight Cases, Daniel 0 
Elkin, Colonel niul (!)■( imitation) M. H Harris, !Ma]or, 51 C , A US — Artcnoicnous 
ancnnsnis of the extracranial portion of the xcrtebral vessels are rare In a senes of 450 
cases of anenrvsni and arteriovenous hstulns in an Armv General Hospital, ten patients 
with this nnnsual lesion were encountered and all cured liy operation In cases previonsU 
reported there vias a mortality of 50 per cent These aneurvsnis are approached through 
an incision traversing the sternocleioomastoid muscle, exposing the transverse processes of 
the vertebrae at the level of the aneurjsm The vessels above and below are exposed by 
removing the overlving bone, and ligated proximnll3 and distally 

Rudolph Matas, New Orleans, reported liis expeiience with one case in which ho 
opened the arterv at the site of the ancurvsm and plugged it with a small sea sponge Tins 
controlled bleeding The sea sponge absorbed and obliterated the aneurjsm Wilder Pen 
field, Montreal, Canada, reported a case in which he ligated the arterv at the level of the 
fifth and sixth cervncal vertebrae with no relief, therefore ho ligated the proximal end 
through a cerebellar approach 

Kymographic Observations of the Heart in the Presence of an Arteriovenous Fistula 
and Their Interpretation, Emile Holman, ,‘san Urancisco — Kj mographic studies with the 
fistula open and closed reveal a definite additional distention of an already dilated left 
ventricle and aorta on closing femoral and popliteal fistulas This is the result of an 
nbiiomialh increased blood volume in compensation for leakage through the fistula Tlie 
amount of increased blood volume and the corresponding changes in the heart are do 
pendent upon the size of the fistula and this in turn is determined to some extent bv the 
scar surrounding the fistula After permanent surgical closure of the fistula, the increased 
blood volume shrinks to a normal level 

The Surgical Treatment of Congenital Pulmonary Stenosis, Alfred Blalock, and (b) 
invitation) Helen Taussig, Baltimore — Reported were ninety one patients, between ages 5 
months and 21 years, operated upon with a mortalitv of 21 per cent All but one of tlie 
survivors showed improvement with disappearance of cyanosis and an increase in activitv 
without dyspnea Several resumed fairlv normal activity For the anastomosis the in 
nominate, subclavian, and carotid arteries have been used The subclavian artorj is pro 
ferred because of henioconcentration Transfusions are seldom necessarj If not much 
blood IS lost at operation some is withdrawn afterward Several patients developed lionii 
plegia but the majority of these cleared 

Allen Whipple, New York, commended the authors for opening a new important field 
in surgery Claude Beck, Columbus, Ohio, stated that funds were available for research in 
cardiov oscular disease Emile Holman, San Francisco, reported two cases In one the 
common carotid arterv was mobilized in the neck and brought down into the chest to 
anastomose to the pulmonarj arterj A hemiplegia developed in five days 

Arterial Repair in the Treatment of Aneurysms and Arteriovenous Fistulas With a 
Report of Twenty Successful Restorations, Norman E Freeman, Philadelphia — In case 
that a largo defect in the arterial wall is present, lateral suture mav restrict the lumen of 
the vessel With transvenous repair, a possible second perforation of the arterv may he 
overlooked In order to overcome these obiectioiis the following technicpie has been de 
V eloped After control of the component vessels, the artery is cut from the vein The 
opening into the latter is closed bj a running suture The damaged portion of the arterial 
wall IS then excised and the defect closed transversely | 

Arterial repairs, the greater number bv transverse 8utui,o, wore performed in twenty 
four cases of aneurvsnis and arteriovenous fistulas Success of the repair was demonstrable 
in twenty of the twenty four cases 

The following arteries were successfullv repaired Abdominal aorta, i, common 
carotid, 2, subclavian, 2, brachial, 2, superficial femoral, 6, popliteal, 7 

Daniel C Elkin, Emorv Univ ersity, 6a , stated that in SOO cases with quadruple liga 
tion, gangrene of the extremities developed in only two cases Twelve patients subse 
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qucntlj had inlormittcut claudication In eighteen eases in which restorations ■were per 
formed, there was one failure and two cases with subsequent claudication Budolpli Matas, 
New Orleans, said that an elTort should nlwnis bo made to presen o the carotid, popliteal, 
and femoral arteries abo\e the profunda in continiiiti Isaac Bigger, Bichmond, Va , 
pointed out that a diminution in circulation doi clops later 

Surgical Treatment of Angina Pectoris, Experiences With Ligation of the Great Oar 
dlac Vein and Pericoronary Neurectomy, Mercler Pauteux, introduced bi Elliott 0 Cutler, 
Boston — Two essential obiectiics must be attained for nlleiintion of simptoms and am 
provement of cardiac circulation ( 1 ) abolition of reflexes which produce coronarj spasm, 
ventricular fibrillation, and anginal pain, ( 2 ) accelemtion of the natural mechanisms which 
cause establishment of compeiisnton circulation and dcxclopmciit of an cflicient collntornl 
circulation 

Experimental studies demonstrated that the first obioctn c can be obtained bj pen 
coronary neurectomy, and the second bj ligation of the great cardiac loiii Both pro 
cedures must be accomplished to give maximum benefit to the patient rifteen patients 
operated upon during the past six 3 ears were reported upon 
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neath the posterior longitudinal ligament, but on page 91 the herniation is spoken of ns 
haling ruptured comploteh through the posterior longitudinal ligament and hmg free in 
the spinal canal 

The statement that “the correct diagnosis is non made clinicallj in about 80 per cent 
of patients having herniation of the nucleus pulposus” is eertninli open to question, since 
no proof 18 offered to support this optimistic statement 

The importance of functional disease in the differential diagnosis of low back and sciatic 
pain would seem to warrant more than a comment that “the experienced observer will not be 
deceived in the identification of the symptoms and signs of a true sciatic pain ” This mis 
lending statement mai lead to manj unnecessan operations on patients ivith sjanptoms and 
signs simulating disc lesions, but the etiology of which is functional 

Although inadequacies are present in the book, thej are few, and it is an excellent 
summarv of the problem The book desenes careful consideration ba all those interested in 
the herniated intervertebral disc 


Bone Grafting in the Treatment of Fractures. J R Armstrong, lU D , M Ch , F R C S 
Baltimore, 1945, ’Williams iS. Wilkins Compain $7 

This monograph on bone grafting in the treatment of fractures coiers nearlj all 
t^pes of nonunion The techniques, on a whole, are good, preoperative and postoperative 
care is rightlj stressed and tlie proper selection of cases is discussed General pnnciples 
of bone grafting are conciseh presented Most modern grafting techniques, with some 
modifications, are described One tape not described which has found a useful place in 
this country is the combination of a plate wuth a graft, either of cortical or cancellous 
bone In some illustrations, fixation seems inadequate as onh one screw is used in each 
end of a graft 

Exception mav be taken to the time during which a tourniquet is allowed to remain 
on an extremitj On the arm, the time allowance stated is up to two and one half hours 
and on the leg, up to three hours Tourniquet palsies mav result if tourniquets are in 
place for this length of time The text also advocates that the tourniquet remain on until 
after the wound has been closed and a cast or dressing applied Preferably,, one should 
release the tourniquet, catch bleeders, and then close the wound Hematomas and subse 
quent infections can result if bleeding points are not secured 

Aside from the aforementioned objections, the book maj be highlv recommended 
The techniques and the illustrations are good 
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Tlmt s jii>l niwul 1io\n qiiicKI) iinil 
)oii can get rca(!\ for nn injerlion of AW>ott s 
Romansk) formuh of j>cmr(llm calcium in oil nml 
avaxiihcn jou u'canciN ttcnli Di'-po'-nMcfarintlgc 
Synngc HercsiNlij No further slcnlintion of*;) r 
ingcnnd needle Nodrsing Nocoinphcntionisfrom 
traces of A\ater No trouhlc of draising the Ruid 
from a bulk container No %\nfiled suepcneion 
And, last but not least, no need to liotbcr 
about cleaning the needle and s) ringc 
afleniards Jinl throw them an ai, Eacli 
set consists of a disposable plastic s) ringc 
iMlb an affixed standard 20 gauge, VA inch slain 
less steel needle and a glass cartridge plunger con 
taming a l^cc dose of 300,000 units of penicillin 
suspended in peanut oil and beesivax You wll find 
the set complete, compact, easy to ca rry and ready 
to use Demand sometimes outstrips supply, but 
■we’re makmg more sets every day Abbott 
1 Laboratories, North Chicago, Hhnois 
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NEW 4th EDITION 




FRACTURES, DISLOCATIONS 
AND SPRAINS 


• More than 200 new illustra- 
tions added and substituted 

• All recent developments m 
theory and practice included 

• Section on war wounds re- 
vised especially with regard to 
skeletal fixation and chemo- 
therapy 


• Complete revision of the 
chapter on In3uries of the 
Spine Davis contributes a 
description of his gravity sus- 
pension method for the treat- 
ment of compression fractures 
of the spine and the section on 
cervical fractures and disloca- 
tions 


By John Albert Key, B S , M D , and H Earle Conwell, M D , FACS 

1300 pages Price, $12 50 1316 illustrations 


-OEDEE TOUE OOPT NOW! ■ 


THE C V MOSBT COMPANY 
3207 Washington Boulevard 
St Louis 3, Missouri 

Gentlemen Send my copy of Key and Conwell 's Fourth Edition 
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flew! Pitkin — Conduction Anesthesia 

Cliniral SluJifj 0 / Gtortf P Piliin M D , Xttnrw/J and Edil/d by Jamtt L Soulh- 
tnrtb M D S/nior Asiisiant Suf/^on U S P UE Mannf Jlotpttai ^^timarr 
Md and Robirt A Utneton M D , Co Dtrfclor 0 / the Pottiraduate Couru in 
Ineilhenoloty and Obsletnci, University of Tennessee, Coltexe of Medicine 

LOCAL-SPINAL-CAUDAL-REFRIGERATION-THERAPEU- 
TIC NERVE BLOCK a clear picture of the clinical advan- 
tages of all anesthetic methods vrhich interrupt nerve conduction 
without disturbing the mental faculties of the patient Dr Pitkin’s 
exceptionally fine illustrations serve as valuable guides in sim- 
plifying technics 981 Po^es 606 Illustrations $18D0 


fleJ Foot — Pathology in Surgery 

By Nathan Chandler Foot A3 M D . Professor of Surcicat Patholoty Cornell 
University Medical College Surgical Pathologist Nevs 1 ork Hospital 



An up-to-date book presenting the close relationship between 
the pathologist and surgeon in the operating room, surgical ward 
and the pathology laboratory Provides the surgeon with con- 
firmation m making decisions affecting postoperative conditions 
Tells clearly and precisely what may happen to the patient as a 
result of any given lesion 512 Pages 368 Illustrations $1000 


Ferguson — Surgery of the Ambulatory Patient 

By L Kraeer Fettuion M3 FjICS Assistant Profeisoi of Surgery University 
oj Pennsylvania Medical School 

An outstandmg book covering virtually every phase of treat- 
ment and management of surgical cases in the doctor’s office or the 
patient’s home 64-5 especially made illustrations add practical 
value to the step by-step text "An excellent manual of minor sur- 
gery, well arranged, clearly written" — N Y State Journal of 
Medicine 923 Pages {W5 Illustrations $1000 


Bunnell — Surgery of the Hand 


By Sterling Bunnell M D Honorary Member of American Academy of Orthopedic 
Surgeons Member of American Association of Plastic Surc^oni and of American 
Society 0 } Plastic and Reconstructive Surgery Licentiate of American Board of 
General Surgery and Plartit Surgery 

This authoritative book tells how to restore function to the 
hand impaired by injuries, and discusses all hand disorders com- 
mon in general practice Treatment, both medical and surgical, is 
covered in specific detail "No surgeon who cares for injuries or 
disabilities of the hand should fail to give this ivolume the con- 
sideration It richly deserves" — ^J1 A M A 

734 Pages 597 Illustrations $12j00 
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cal Socletj, The American Association of 
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nal Surgeons and nine other societies 
Editors Geo W Kosmak, M D Asso- 
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Official orran for The American Acad- 
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Clmical Medicine 


Carl V Moore M D Editor Associate 
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Richard H Mead Jr M.D Associate 
Editors 

Advisory Editorial Board John Aex- 
ander M D Edward Wm Archibald, 
M.D Edward D Churchill M.D I,eo 
Eloesser M D Stuart W Harrington 
M.D Howard Llllenthal MD Rudolph 
Matas M D 

Published bimonthly Subscription rates 
Domestic and for the Pan-American Coun- 
tries $7 60 Canada and other Foreign 
Countries $8 00 a year 


American Heart Journal 


A Journal for the study of circulation 
Published monthly imder the editorial 
direction of The American Heart Associa- 
tion EdItor-ln-Chlef Thomas M Mc- 
Millan M.D Associate Effitors Wallace 
M. Tater MD Samuel Bellet M.D , 
Louis Laplace M D 
Subscription rates Domestic and for 
the Pan-American Countries $10 00 Can- 
ada, and other Foreign Countries $11 00 
a year 


The Journal of Allergy 

Official Organ of The American Academy 
of Allergy H. L Alexander. M D Edi- 
tor Editorial Board J H Black M D 
hL B Cohen M D R. A Cooke M D 
S M. Felnberg M.D S B Hooker M D 
F M Rackemann M D M. B Suli- 
berger M D L. Tuft, M D M. Walzer 
M D 

Subscription rates Domestic and for 
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ada, and other Foreign Countries $8 00 
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books-wak victims 

D uring the war, the libraries ol half the world were destroved m the 

fires of battle and in the fires of hate and on 

were spared ph^slcal damage, they were impoverished b isolation 
There is an urgent need— now— for the printed materials which arc basic 
to the reconstruction of devastated areas and which can help to remose 
the intellectual blackout of Europe and the Orient 

There is need for a pooling of resources, for coordinated action in or- 
der that the devastated libraries of the world mni be restocked ns far 
as possible with needed American publications The Amrnran Bool 
Center foi War Devastated Libraries, Jnc , has come into being to meet 

this need 

The American Book Center is collecting and is shipping abroad schol- 
arly books and periodicals which will be useful in research and necessary 
in the physical, economic, social and industrial rehabililalion and recon- 
struction of Europe and the Far East The Center cannot purchase books 
and periodicals, it must depend upon gifts from individuals, institutions, 
and organizations 

WHAT IS NEEDED: Shipping facilities are precious and demand 
that all materials be carefully selected Emphasis is placed upon pub- 
lications issued during the past decade, upon scholarly books which 
are important contributions to their fields, upon periodicals (c\en in- 
I complete volumes) of significance, upon fiction and non-fiction of dis- 
tinction All subjects — history, the social sciences, music, fine arts, 
literature, and especially the sciences and technologies — are wanted 

WHAT IS NOT NEEDED Textbooks, out-dated monographs, rec- 
reational reading, books for children and young people, light fiction, 
materials of purely local interest, popular magazines such as Time, Li/c, 
National Geographic, etc, popular non-fiction of little enduring signifi- 
cance Only carefully selected federal and local documents are needed, 
and donors are requested to write directly to the Center with regard to 
specific documents 

HOW TO SHIP All shipments should be sent PREPAID via the 
cheapest means of transportation to The American Book Center, c/o 
The Library of Congress, Washington 25, D. C Although the Center 
hopes that donors -will assume the costs of transportation of their 
matenals to Washington, when this is not possible reimbursement will 
be made upon notification by card or letter of the amount due The 
Center ^ot accept material which is sent collect Reimbursement 
cannot be made for packing or other charges beyond actual transporta- 
tion men possible, periodicals should be tied together by volume 
It will be helpful if missing issues are noted on incomplete volumes 



Those three words — “Fight Infantile Paralysis ” — ^pomt 
up America’s contmuing war against a disease for which no 
cure or preventive has yet been discovered 

But through modem treatment methods, pohomyehtis 
disabilities often can be reduced appreciably and patients 
stage good recovery Prompt action is of prime importance 
to achievement of maximal benefit to the victim 

The National Foundation for Infantile Paralysis’ chap- 
ters — serving the nation’s 3,070 counties — are ever on the 
alert for outbreaks of the disease in their area These chap- 
ters pay transportation, hospitalization, medical and nursing 
charges for infantile paralysis patients, regardless of age, 
race, creed or color They fulfill the Foundation’s pledge 
that no infantile paralysis victim need go without care and 
treatment for lack of funds 

Should poho strike, get in touch immediately with your 
local chapter of 


THE NATIONAL FOUNDATION 
FOR INFANTILE PARALYSIS ' 

Surgery 


covering surgical problems which arise in 
everyday urological practice * . * 



AUSTIN I. DODSON’S 

UROLOGICAL SURGERY 

By AUSTIN I DODSON, M D , F A 0 S 

ProiesBor of Urology, Medical College of Virginia, Urologist to 
the Hospital Division, Medical College of Virginia 

With Contributions by 

’ DOUGLAS G CHAPMAN, M D , E\T:RETT 
FRED ir HODGES, MD, MAJOR 
GUT WINSTON HORSLEY, LINWOOD D KEY8ER MD 
. LAWRENCE 0 SNEAD, MD, EACH ill. i u u , 

750 pages, 576 illustmtions. 

AGAIN AVAILABLE, PRICE, CLOTH, $10.00 

Uiologist, siugeon nnd general practitioner riU 
find valualile nssisluuce m this latest contribu- 
tion oC a recognized autlioiity in the field In 
UTtOLOOICAL SURGERY, Dr Dodson has 
(ivaleil 11 tlmical aid as well as a supplement to 
the OKliiiiiiy text in ittology 

Allhough piiinaiiU coneoincd inth surgery, m 
order to gn e the nonspccialist-backgiound mate- 

pa’t'"* and 

Operatue procedures ai-e illustrated by Helen 
Loiraine Dr Dodson describes one ov Zre 
procedures for each surgical problem They are 

found n r \ vast 'experience he has 
aally land ^ Phyaiolog.- 

^jTj" 

3207 Waahineton Blvd , st Louis 3, Mo 

®en Send me a copy of Dodson 's UEOLOGIOAL SURGERY The price m $10 00 
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HANDBOOK OF ORTHOPEDIC SURGERY 

By ALFRED RU'BS SHANDS JB B A , M D Associate Professor of Sur- 
gerj In Charge of Orthopedics Duke UnKerslty In Collaboration with 
BIOHAKD BETERLT RANET, BA. M D 

SECOND EDITION EOT pages 154 Illustrations PRICE W 28 

CONTENTS — Introduction Congenital Deformities Congenital Deformities (Con- 
tinued) Affections of Growing Bone Affections of Adult Bone Infections of Bone 
(Exclusive of Tuberculosis) Infections of Joints (Exclusive of Tuberculosis) Tuber- 
culosis of Bones and Joints The Spine and Pelvis Tuberculosis of Bones and Joints 
The Extremities Chronic Arthritis Chronic Arthritis Special Joints Neuromuscular 
Disabilities Infantile Paralysis Neuromuscular Disabilities (Exclusive of Infantile 
Paralysis) Involvement of the Brain and Spinal Cord Neuromuscular Disabilities 
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Tumora Fracture Deformities, Body Mechanics and Physical Therapj Affections of 
the Spine and Thorax. Affections of the Low Back Affections of the Hip Affections 
of the Knee. Affections of the Ankle and Foot. Affections of the Neck and Shoulder 
Affections of the Elbow Wrist, Hand and Jaw Bibliography 

The second edition of Shands’ “Handbook of Orthopedic Surgery” pre- 
sents the fundamental facts and principles of orthopedic surgery m as 
concise a manner as possible, yet is sufficiently detailed The book repre- 
sents a consensus of opinion dra"wn from the crticisms and suggestions of 
more than 25 outstanding orthopedic surgeons and teachers The subject 
matter of the text is covered m 24 chapters, 16 of "which are arranged on a 
basis of pathology and 7 according to anatomical region, includmg disease 
entities -which do not fall readily into the pathology grouping The ex- 
cellent illustrations -were dra"wn especially for the book and aid immeasur- 
ably in diagnosis and treatment 

The 0 V Mosby Company — ^Publishers — St. Louis 3, Mo 
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Controlled investigation has sho\vn a highly 
significant reduction in incidence of fissured 
nipples, infectious mastitis and breast ab- 
scesses when Vitamin A and D Ointment was 
topically applied to the puerperal nipple* 
Suggested application is from the seventh 
month of pregnancy till the end of the puer- 
penum. 

Further, whenever skin or superficial tissues 
are damaged — (in severe bums, wounds that 
heal by secondary umon, etc )— White’s Vita- 
min A and D Ointment promotes rapid epi- 
thelization, inhibits infection, minimizes skin 
grafting, prevents irritation, does not cause 


contractures, forms no tenacious coagulum 

Whites Vitamm A and D Omtment pro- 
vides the natural vitarmns A and D, derived 
from fish liver oils and in the same ratio as 
found m cod hver oil, m an appropnate lano- 
lin-petrolatum base. Mildly fragrant, free 
from excess oiliness, keeps mdefimtely at 
ordinary temperature 

Available in oz. tubes, 8 oz. and 16 oz. 
jars and 5 lb containers 

•Brougber J Prevention and Treatment of Post- 
partum Fissured Nipples with Local Applications of 
Vitamin A and D Ointment, West J Surg , Obst, and 
Gyn. 52 520 1944 
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A POTENT NEW SYNTHETIC 
SURPASSING THE OPIATES 


DEfAEROU completely unreleted to the opiates by structure 
, or derivation yet mora suitable than morphine or any of lU deri 

. ’ vatives for controlling pain Demerol Is the first synthetic drug 

' to produce nrorphlne llhe enalgesla— Is similar to atropine end 

, papaverine In antlspasmodic effects wen tolerated non- 

^ constipating essentially tree of depressant effects Demerol 

' has demonsUated little If any liability to primary addiction 

Demerol 
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PnOM N ORtOINAL ETCHING 9Y ERNEST D ROTH 



THE MEDICAL SCHOOL* UNIVERSITY OF CHICAGO Chartered in 1837 as Rush 
Medical College its independent identity wos maintolned until 1898 when it be 
came affiliated with the University of Chicago In 1939 the University authorities 
decided to confine undergraduate medical education to the Medical School of 
the DIvison of Biological Sciences established in 1927, ond to convert Rush Into a 
graduate medical school emphasizing research The founding idea, that the Univer 
sity have "a medical college devoted primarily to investigation, making prac 
tice Itself on incident of investigation ' hos matured with the establishment of 
the Rush Graduate School of Medicine 


gained through experience is essential to 
■the successful practice of surgery and medicine Contributing to assurame 
in the practice of surgery, Davis &. Geek continually adds new information to bring 
about new and important ad\ances in suture quality The way in w’hich D&.G 
improves the fabrication of sutures through manual skill and superior craftsmanship 
IS described on the following pages 




irs k i&IJ EYE SUTOiE 

As surgical research becomes more specialized, Davis &. Geek 
provides sutures to meet the specific requirements of new and 
improved surgical techniques Through close collaboration with 
eminent authorities in ophthalmologic surgerj', a complete selec- 
tion of double and single armed sutures for various types of eye 
surgery have been developed at DAG Made of Anacap black 
braided silk, plain and mild catgut, D&G Eye Sutures are equipped 
with Atraumatic needles especially designed for use in corneal 
transplant and in muscle, cataract, and ejelid surgery as well as 
suturing of the canthal ligament, and are panicularly adaptable to 
many of the classic techniques The booklet ' DaG Eye Sutures”, 
recently revised and brought up to date, is available on request. 


!!&§ futures 

"This One Thing We Do" 

D & G sutures are obtainable through responsible dealers everywhere 

DAVIS & GECK, INC, 57 WILLOUGHBY ST, BROOKLYN 1, N Y 
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WhefyLubafax bran^urgical Lubricant is used to facilitate 
insyumentalprlnnnLal examinalioi) by way of the natural 
j^ifictSTparticularlj urethra, bladder and vagina, the possi 
4iUl) of introducing infection is greatly minunued Fo 
‘Lubafax’ is an effective bacteriostatic bame- Ot 12 ’uir 
cant preparations tested with the standard agar plate method, 
‘Lubafax’ was the onfj one that was bacteno 
^ static for all three organisms tested, nameW 

i ^taph. aureus, E coti and E typhosa Th s 

^ J '® ‘ "f reasons vhi ‘Lubafax’ emi 
niSitly fulfills all Lie cx rting requirements of a 
^ good surgical lubricanL In addition to its bacleriostatic 
properties, ‘Lubafax’ possesses greater adhesiveness to moist 
worm instrunents, better retention of lubneating power 
greater stabiiitj on prolonged exposure to heal and old, liei 
ter lirnsparency and a wide range of solubility penn iting 
easy washing of instruments and gloves Available in tubes 
of 2 oz and S oz. 
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BOOKS IFOR SURGEONS 


]%fetv (Sd) Edition 


dust Ecad\ 


THE PRINCIPLES OF NEUROLOGICAL SURGERY 

BY IiOTAL DAVIS, M S , MJ5 .TAGS, Ph D , D Sc (HON ) 

Professor of Surgery and Chairman of the Division of Surgery 
Northwestern Unl\erslt} Medical School Chicago Illinois 

Octavo, 548 pages, with 198 engravings, containing 348 illustrations and 5 plates, 4 in color 

Cloth, $7 SO 


This book has not been written for ncnrolo 
gists alone but for all general practitioners in 
both medicine and surgery It is designed to 
reveal to them the increasing possibditios of 
surgical therapy and to enable them to give the 
best advice to their patients as to whether or 
not it 18 advisable to submit to operative treat 
ment As an aid to diagnosis, it is invaluable 
and it should enable the physician to dispel the 
too prevalent idea that neurological diseases 
cannot be successfullj treated bj surgical 
methods The book is unique in its Held in 
that it IS written from the standpoint of the 
general practitioner 


Tins new edition should bo a timely aid in 1 
diagnosis of all neurological conditions 
covers fully craniocerebral injuries, intracran 
tumors and abscessesj the surgical lesions of I 
cranial nerves, injuries of the spinal cord a 
peripheral nerves, tumors of the skull and spu 
cord and the surgery of the autonomic nerve 
system Such topics as pain and the surgn 
treatment of epileptiform seizures, parnly 
agitans and the psychoses are also coven 
The work is a safe guide in the diagnosis a 
treatment of the more common nenrosurgn 
problems and has enjoyed great populan 
among students and doctors 


JVetc (2d) Edition 


dust Mtcadi 


THE NORMAL ENCEPHALOGRAM 






By IfEO M. DAVIDOIT, M D , and COENBLIUS G DYKE, M D 

Professor of Clinical Neurological Surgerj Late Associate Professor of Radlolog: 

College of Physicians and Surgeons Columbia Universitj New York City 


Octavo, SSS pages, illustrated with 155 engravings Cloth, $5 50 


This book has been written to meet the needs 
of general practitioners and specialists Neuro 
logical surgeons, neurologists, roentgenologists, 
pediatricians and internists as well as general 
practitioners are all called upon to diagnose 
these conditions and must be familiar with the 
normal encephalogram in order to make correct 
interpretations of the roentgenograms 


This book offers a description of the tec 
nique, the indications and contraindicationB fi 
the performance of the test and the reactions i 
the patient during and after the procedure T1 
book constitutes an encophalographic anatom 
It provides an important fimdamental aid to din 
nosis and details the factors on which the corre 
interpretation of the encephalogram depend 


LEA & FEBIGER 


WASHINGTON SQUAR 
PHILADELPHIA 6, P/ 


Please send me book(s) cheeked □ Check enclosed herewith □ Bill me at 30 day 

[~| Davis’ Principles of Neurological Surgery $7 S 

□ Davidoff and Dyke ’s The Normal Encephalogram S J 
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It is not unusual to find 
mention of repeated use of 
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CORAMINE 

CIIA*S WUl RCC»CNIZE» RESPIRAr^RY STIMULANT 




>Al 


During prolonged surgery m poor nsk patients it is not 
unusual for Coramine to bo used several times The 



numoer oi such reports mdicatmg dramatic life-saving 
results IS very gratifying to the surgeon who has 
learned to depend on Coramine m such emergencies 


AVAIIABIE 


For oral admimstration 


Ampuls of 1 6 cc 
Ampuls of 5 cc. 

Liquid in 3 ounce bottle 
16 ounce bottle 
32 ounce bottle 


CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 

In Canada i CIba Company LImtfed, Montrrol 


DESIGNED FOR 
CLINICAL EFFICACY. . . 
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White’s NEO MULTI-VI — A complete vitamm formula providing 
all the clmically established vitamms m amounts safely above basic 
adult daily requirements — yet not wastefully m excess of the vitamm 
needs of 4e average patient for whom a sound multi-vitamin supple- 
ment is indicated Each capsule contams 


Vitamin A 
Vitamin D 

Thiamine Hydrochlonde, U SJP 
Riboflavm 
Nicotmamide 
Ascorbic Aad, U S P 
Pyndoxme Hydrochlonde . 
C^laum Pantothenate 
Mixed Tocopherols biologically 
to 3 mg. Alpha TocopheroL 


10,000 U S P umts 
1,000 U SJP. umts 
3 mg. 
3 mg. 
20 mg. 
75 mg. 
0 5 mg. 
5 mg. 

eqmvalent 


White’s MULTI-VI — A multiple-vitamm formula — for the child, 
adolescent or adult who is free from predisposmg factors of serious vita- 
min depletion but who needs, for one or many reasons, a vit amin sup- 
plement of moderate potency Each capsule contains 


Vitamm A 
Vitamin D 

Thiamine Hydrochlonde, U SJP 

Riboflavin 

Nicotmamide 

Ascorbic Acid, U S J* 


5,000 U S P. umts 
500 U S P umts 
1 5 mg. 
2 mg. 
10 mg. 
. 37 5 mg. 


s^EthicaUy promoted — not advertised to the laity 
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LABORATORIES, INC. 




DESIGNED FOR 
YOUR CONVENIENCE 


When multiple vitamm supplementation is 

mdicated, White’s dependable, effective formulae 
— simply named — can be rehed upon for 
therapeutic soxmdness and 

sensible economy : 



PHA MACEUTICAL MANUFACTURERS, NEWARK 7, N. J, 


Ready 

This Month! 


S OJIETIME tills month the 
greatly improved new third 
edition of lilead’s classic ORAL 
SURGERY wiU come from the 
Mosby Press Dr Mead has 
revised thoroughly, brmging the 
subject mattei up to date, coi- 
rectmg and expanding 

More than 250 new 
illustrations have 
been added, as well 
as 12 new color 
plates This excel- 
lent illustrative ma- 
terial adds greatly 
to the piactical value 
of the book. 

> Dr Mead has also wi 

added new chapters V 

on chemotheiapy and i 

the correlation of surgery and' 
prosthesis m orofacial deformi- 
ties The procedures piesented 
conform to present-day thought 
]\Iuch of the new material in- 
corporated m this new edition 
based on improvements de- 
L- doped durmg the war 

The author contmues to pre- 
sent the practical application 
of oral surgery from cases 
iivithm* his own ivide clmical 
experience 


NEW 

THIRD EDITION 


ORAL 


iURGERY 




STERLING V. MEAD, 
D D S , M.S , B S 
Washington, D C 


1400 pages, 
805 Illustrations 
16 color plates 


price, cloth, 
$15 00 


THE 0 V MOSBY OOMPANY 
3207 Washington Boulevard 
St liouls 3, Missouri 

Gentlemen Eeserve my copy of the new third edition 

MEAD’S ORAL SURGERY 

^Attached is my check for $16 00 


Charge my account. 


Address 


ARiy AMBULATION 


IS an indispensable element m the success 
f early ambulation Surgeons who practice ibis new procedure must insist on the 
igbest standards of suture strength and imiformity 
Exceeding U S P knot tensile strength requirements by a generous margin, Etbicon 



irgical gut also possesses a high degree of 
[xenglh uniformity 

This greater margin of surgical safety and 

c 

lie mde variety of Ethicon suture materials 
ombine to meet every requirement of mod- 
:m surgical practice Besides surgical gut, 
ilthicon sutures include tantalum, braided 
alk, braided n)don and other materials 

JUICKER HEALING, LESS SCAR TISSUE, 
VHEN FIXER-GAUGED SUTURES ARE USED 

Better results are achieved inth smaller sutures The 
less foreign matter placed m tissue, the less inflam 
maUon and the quicker the heahng 

Smaller catgut retains its integrity longer Ethicon’s 
increased strength lets you use smaller sizes mth 
safetj The neii 5 0 and 6-0 sizes have knot tensile 
strength up to 607° greater than U S P requues 
For better suture technic and earlier healing, spec 
ify Ethicon 

Cvnmt drmmdsfer Tra Gan^iJ Catgut 5ofirrej arc to great that c 

rmaU pert of o*r production includes xpecuslly tetecSed, hand polished nafertoL 
An incrrast in prticesnng facilities teili soon assart a quantity of Tra Ccujrrf 
Cut su^ictent to wicct all demands^ 


RELATIVE VOLUME CONTENT 
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SIZE 2 (xlB) 


SIZE 1 

27% lest volume than Size 2 


SIZE 0 

29% less volume than Size 1 


SIZE 00 

36% less volume than Size 0 


SIZE 3-0 

40% less volume than Size 00 


SIZE 4-0 

44% less volume than Size 3-0 


SIZE 5-0 

51% less volume than Size 4-0 


SIZE 6-0 

63% less volume than Size 5-0 


Foreign Body Reaction Reduced The above chart shows 
possible reductions in amounts of suture material em 
bedded in tissue when smaller sizes are used 


EmiCON 
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WHEN SILK SUTURES ARE INDICATED 


• Wliere continued holding strengtii and minimal tissue reac- 
tion are needed, Ethicon Tru-Formed Black Braided Silk is the 
suture of choice 

Strictly U S P gauge Non-capillary Serum-proof Non- 
toxic Mmimal adherence to tissue Forms smooth, firm knots 
Ask your 0 R Supervisor for Ethicon Silk 



Ope lecret of Etliicon Silk 
nmfonnjtj and strengtii is 
its UBtqne constmcUon It 
Is a "Tm Formed” strand 
that relflins Its cjUndricai 
atructrire 


BLACK-BRAIDED 


ETHICON 


TRU-FORMED SILK 


Ethicon suture laboratories 

Division of Johnson &. Johnson, New Brunswick, N J 
World’s Largest Manufacturer of Surgical Catgut 
Suture Laboratones at New Brunsinck, N J , Chicago, lU , Brazil, ArgenUna, En^and, Austraha 

Copyricht 1946 Johnson Johnson Printed in TJ S A. 


THE LEFFSCOPE. 


A Stethoscope Especially 
Designed for Auscultating 
the Fetal Heart 



Designed by 
Moms Leff, M D 
New York City 

Price Complete, $ 1 2.00 


T he LEFFSCOPE has many advantages over the ordinary type 
Stethoscope for auscultating the fetal heart 

Its large surface facilitates the localization of the fetal heart, while 
the heavy weight is sufficient to keep it m place on the abdomen without 
extra pressure Fnction sounds are ebmmated 

Fetal heart sounds can always be heard with it Reheves physician 
from stram when hstenmg for long periods Hands are left free, to hold 
watch, to compare fetal and maternal pulse or for other purposes 

Can be placed under sterile sheet on abdomen dunng dehvery and 
nurse or anesthetist can watch fetal heart sounds at all tunes 

At Surgical Supply Distributors 



Developed and Produced fay 



LONG ISLAND CITY, N Y 
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Lherapj with the Sulfonamides 


In 1937 sulfanilamide was introduced into general cbnical use During 
the next six years sulfapyridine, sulfathiazole, sulfadiazine, and sulfa- 
merazine followed in rapid succession The vast chmcal literature which 
has accumulated in the interval has been carefully organized and con- 
densed by the Lilly Research Laboratones into an eighty-three-page 
book entitled Therapy ivith the Sulfonamides A bibhography of 323 
references is included The discussion is divided between systemic and 
local admimstration Many helpful charts, including ' Sulfonamides in 
Order of Choice for Systemic Use, ' Dosage of Sulfonamides for 
Adults,’ and ' Dosage of Sulfonamides for Infants and Children,” are 
mcluded Request a free copy of Therapy with the Sulfonamides from the 
Dlly medical service representative or direct from Indianapohs Sul- 
fonamides, Lilly, for systemic and local adnunistration are provided in 
a complete variety of dosage forms, subject to your specifications 


Elt Lilly and Comp any, Indianapolis 6, Indianuj USA 
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THE USE OF STREPTOMYCIN IN EXPERIMENTAL PERITONITIS 

John J Murphy, M D , Robert G Ravdin, M D , and 
H A ZiNTEL, MD , D Sc (Med ), Philadelphia, Pa 
(Frovi the Harttson Department of Surgxcal Research, Schools of Medxctne, 
Dniverstty of Pennsylvania) » 

T he use of cliemotheiapeutic agents in the treatment of peritonitis and 
prophylacticaUi in those conditions in which, in the past, the incidence 
of peritonitis has been high was attended by substantial reductions in the 
mortality rates The use of sulfanilamide in acute appendicitis gave very 
favorable results m England* and also in our oivn cbnic * The local use of 
sulfonamides as an adjunct to surgery of the large bowel lias also been attended 
by a substantial reduction in moi talitj'^ ® EYpermiental evidence of the value 
of sulfonamides in peritonitis goes back to the original experiments of Domagk,* 
who demonstrated the value of these drugs m the treatment of peritopeal in- 
fections m mice The first attempt to reproduce the mixed type of peritoneal 
infection commonly seen in human peitionitis and to test the effect of sulfon- 
amides on it was that of Bowei and his associates ^ These investigators found 
a veiy substantial reduction in mortality following the admmistration of ipronto- 
sd More recently the value of peniciUin in experimental peritonitis produced 
by a modification of Bower’s method has been tested by Pauley and his associ- 
ates * Again the lesults weie giatifying 

The development of stieptomycm* by Schatz and his associates-^^ rand by 
mcmbei’s of the staff of the Merck Institute has provided an antibiotic whicti 
IS relatively nontoxic and which, following parenteral administration, becomes 
mdely distributed in body fluids It is polyvalent to a much greater de- 
gree than penicfllm or the sulfonamides Its effectiveness agamst many strains 
of organisms of the colon group differentiates it strikingly from penicillin ” 
It vas Biought that this propertv might make it an unusually valuable agent in 

The TTork described In this paper tvas done under a contract recommended by the Com-, 
mitteo on Medical Research between the Office of Scientific Research and Development and tlie 
Unltersltj of Pennsj 1\ anla. ' ' 

Received for publication. Dec, 15 1945 , v, , r 

•The Streptomjeln was supplied by Merck <L Company Inc New York, N T 

445 





446 


STJRGEHY 


the treatment of acute diffuse peritonitis due to mixed infections with both grara- 
tive and gram-negative bacteria 

Smee the organisms of the colon group aie the types most frequently found 
m the common forms of human peritonitis, it seemed logical to substitute strepto- 
mycin for sulfonamides and penicillin Howevei, before giving up the use of 
sulfonamides and penicillm, which are drugs of proved if of limited value, it 
seemed important to test it m expeiimental peritonitis m dogs 

The experiments to be described in this paper indicate that it is a valuable 
agent m this condition, althougli in the dosage used it falls far short of com- 
plete effectiveness 


Mg /cc 



FIs 1 — ConcentratlonB ot streptom} eln In blood and peritoneal Buld followlnfr slnele 
Intramuacular Injection of streptomycin HCl 100 me and single Intraperltoneal Injection of 200 
c-c. physiologic saline solution single Intramuscular Injection of streptomjcin HCl 50 mg and 
single Intraperltoneal Injection of 200 c.c. physiologic saline solution. 


In order to determme whether or not streptomycm would pass mto the 
peritoneal cavity of normal dogs, samples of blood and peritoneal fluid were 
collected at various mteiwals following a smgle mtramuscular mjection of from 
50 to 100 mg of streptomycm hydrochloride Immediately before the mtra- 
muscular mjection of the streptomycm, 200 c e of physiologic salme solution 
were moeeted mto the peritoneal cavity of these animals to msure that fluid 
could be withdrawn for the peritoneal samples Blood samples were withdrawn 
at hourly mtervals for flve hours and peritoneal samples at one-half hour, one. 
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two, and, m one animal, three hours folloinng the single injection of physiologic 
salme solution into the peritoneal cavity Fluid from the peritoneal cayit] 
was unobtamable after thiee horn's Streptomycin concentration* was 
temuned by a method described by Stebbms and Eobinson The levels of drug 
attamed are shown in Fig 1 In oi-der that samples might be obtained for 
longer peiiods of time after injection of the drug, further experiments were 
performed in which physiologic saline solution was injected into the peritoneal 
cavitj'- immediately aftei withdrawing each peritoneal fluid sample for assay 
Usmg this method, specimens were obtained hourly for six to eight hours after 


W^/cc 



Phyaloloelo saline solution. 


a single injection of streptomycin In spite of the constant dilution attending 
the addition of physiologic salme solution to the uninfected peritoneal cavity 
at hourly intervals, the concentration of the drug m the peritoneal flmd reached, 
and m most cases surpassed, the concentration m the blood A detectable con- 
centration persisted m the blood for as long as from seven to eight hours after 
injection (Fig 2) This indicates that streptomycin is excieted and/or de- 
sti'oyed much slower than is peniciUm 

♦Streptomjcln concentraUon is expressed In mllllsrams accordlnE- to the conversion factor 
used by Merck cS. Company, Inc., wherein 1,000 units are equivalent to 1 mg' of the pure sub- 
stance. 



Thoasands^CA mm 


448 


SUBGERY 



0 1 2. 3 4 

— Hours after injection — 

Fig 3 — Composite graph sliorving streptomycin concentrations In blood and peritoneal 
fluid ot ftve animals receiving 7b to 90 mg streptomycin HCl in distilled v.ater intramuscularly 
every four hours 
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Fig 4 — TjTlcal course of treated animal 
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There is an appreciable amount of stieptomycm in the blood and peritoneal 
fluid four horn's after miection of the drug Thus, when stieptomycm is given 
eveiT foul hours, as was done in these experiments, the concentration of the 
diug shons a cumulative effect Theie is shown in Fig 3 a composite giaph 
of the blood and peiitoneal fluid stieptomycm levels of five animals receivmg 
between 75 and 90 rag every foui hours Such repeated doses result in the 
mamtenance of fairly high blood and peritoneal fluid streptomycin levels even 
after the dose has been decreased In Table I is given a piotocol of a dog treated 
for foity-eight hours ivith 85 7 mg evei'y four hours and then ivith 25 mg 
every fom hours for four mjections These data mdieate that a fairly high 
concentration of drag was obtained and mamtaiued in the blood during the 
entue course of treatment 


Table I Animal Treated With S5 7 Mg op Htreptomaoin Hydrochloride Intramuscularly 
Evert Four Hours for Forty Eight Hours, Then 25 0 Mg Every 
Four Hours fop Four Injections 


HOURS AFTER LAST 

INJECTtON 

streptomycin level in blood 

(MG PER C C ) 

1 

0 025 

2 

- 

3 

0 010 

4 

0 008 


The techiuque used to produce pentomtis, in the expenments in which 
streptomjcm was tested, is one which was mtroduced by Bower and co-workers^ 
and modified bj’' Faulej' and his associates ‘ The latter teclmique was followed 
exactl}' except that straptomycm was used mstead of penicillm Each animal 
received 0 75 mg of streptomycm per pound of body weight per hour every 
four hours for forty hours, beginning one hour after operation During the 
following forty-eight hours 25 mg were given evei’y four hours, and for the next 
three days the same dose was admmisteied, but the mterval was lengthened to 
eight hours The typical postoperative course of such an animal is shoum in 
Fig 4 

TECHNIQUE 

Dogs weie selected at landom, excludmg pregnant dogs, dogs weighing less 
than twenty-two pounds, and dogs pieviously operated upon The animals 
were starved for twenty-four hours befoie beginnmg the experiment The ab- 
domen was shaved, scrubbed, pamted uuth lodme and alcohol, and draped 
Aseptic teclmique ivas rigidlv observed Under mtiavenous nembutal an- 
esthesia (24 mg of nembutal pei kilogiam of body weight) the abdomen was 
entered through a right rectus incision and the appendix drawn mto the iiound 
Mesenteric attachments weie divided, and the appendical vessels uere clamped, 
dmded, and ligated -witli fine silk The base of the appendix iias tightb 
tied "With umbilical tape, the viscera replaced, and the wound closed m layers 
ivith silk No drains Mere used and no diessings applied Immediately after 
closiiie of the wound each animal received 55 0 c c of castoi oil by stomach 
tube Tins has been shown to stimulate penstalsis and to aid m tlie peiforation 
of the appendix and spread of infection 
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The animals received 10 0 c e per pound of body iveight of a solution con- 
taining 2 5 per cent glucose and 0 45 per cent saline intravenously immediately 
after operation and every twelve hours thereafter for five days or until death 
Rectal tempeiatures "were recoided every eight hours and the white blood cell 
count was recorded every twelve hours The animals received nothing by mouth 
for the first four days Necropsy was perfoimed on all fatalities shortly after 
death. The animals that survived weie exammed not earlier than twenty-one 
days after operation All animals operated on are included m the series An- 
imals living twenty days w ere considered to have recovered 

Ten animals were used as controls Of these, seven died of acute diffuse 
peritonitis withm five days after operation, tliree recovered, a mortality of 70 
per cent In the experiments of Pauley and co-workci-s,^ twenty-five of twenty- 
seven control animals died, a mortality of 92 6 per cent The typical post- 
operative course of one of our controls is shown in Pig 5 
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Fig 5 — Typical course of control anlmaL 


Ten animals were treated with streptomycin m the manner described Of 
these, four died within forty-mne hours after operation of acute diffuse peritoni- 
tis Sis animals lived moi-e than twenty days postoperatively Thus, the mortal- 
ity m the ti-eated animals was 40 per cent The results are difficult to compare 
with other series^- * because of discrepancy m the control mortahty The sur- 
vival rate of the treated animals compares favorably with that obtamed by other 
methods of treatment ^ * It is beheved that streptomycm may be of value m 
the treatment of pentomtis smee high concentrations of the drug are obtamed 
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in the peritoneal fluid and since the moitality in this senes indicated that ap- 
proximately 60 per cent of the animals treated may survive when streptomycin 
is administered It is lealized that the dosage used m these experiments does not 
represent the maximum dosage that can safely be administered 

CONCLUSIONS 

1 Streptomyein was found in significant amounts m the peritoneal fluid 
of normal dogs and dogs with acute diffuse peritonitis 

2 The survival late of the control animals was 30 per cent as compared 
with a survival rate of 60 per cent foi the streptomycin-treated animals 
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TRAmiATIC ANEUEYS:\IS 

A Study of Forty-three Cases in an Oversuvs General Hospital 

Lieutenant Colonel Hollis L Albright and ]\Iajor Laurence A Van Hale 
I ilEDiCAL Corps, Army op the Unitfo States 

E xperiences with ■\asculai mjiuies eaily and late have mounted steadilj 
duimg the piogiess of World War II, m a stnking paiallel to those leeoided 
by the suigeons of Woild Wai I Recognition that then problems weic similai, 
that tlien management vas good, and essentially the same, did much to dispel 
the confusion present in oui appioach to the care of these patients The Roj'al 
Society of Sledicine Libraiy in London leadily piovided a list of over 100 
publications on tiaumatic aneurjsms alone, appearing between lOlb and 1920 
As the wounded soldiei vas eiacuated to the Vasculai Centera in the Zone 
of Interior, in each medical installation these pulsating vasculai injuries had 
to be eialuated and piompth leeognized and neeessaiv measiues of contiol of 
complications that might endangei the soldiei during his further tiansit, 
instituted 

Case 1 IS leported to illustiate some of the se'veie complications commonlj 
confionting the patient with a tiaumatic aneurvsm 

case report 

Case 1 — A 21 year old paratrooper sustained a penetrating shell fragment ivoimd of 
the left upper posteromesial thigh si'c hours after jumping into France on D Day Profuse 
bleeding ivas controlled bj a pressure dressing Sulfadianne and penicillin ivere begun on 
the evacuation beach 

On his arrival at the general hospital, seven days later, the ddbnded ivound ivas 
unremarkable, and the general condition was good Roentgenogram revealed a 10 bj S mm 
fragment m the anterior mid thigh 

Ten days after injury severe secondary hemorrhage of approximatelj 1,000 c c required 
emergency control by pressure, transfusions of blood and plasma, and exploration of the 
wound The profunda femons vessels were intact The wound was lightly dressed wath 
petrolatum gauze 

On the twenty fourth daj an e-xpansde swelling and palpable thrill were noted oyer 
the femoral vessels in the upper third of the thigh A diagnosis of arterioyenous aneurysm 
of the superficial femoral artery and vein was made 

Dusky cj anosis of the dependent leg was noted on the thirty ninth day There was 
no pam 

On the sixty fourth daj, while awaiting evacuation to the Umted States, the patient 
complained of steady seyere pain. The mass had enlarged, become more tense, and extended 
down the inner thigh 

Quadruple ligation of the femoral artery and vein distal to the profunda femoris 
vessels was done on the sixtj fourth day after injurj A large aneurysmal sac, IS by 12 by 
10 cm, filled wath clot, was excised together with tlie vessel segments (Fig 1) The 
foreign body was removed Daily paravertebral blocks gave but temporary improvement 
in the cool, ischemic foot mth cvanotic toes On the fourth postoperatiy e day, a left lumbar 
sympathectomy was done, with removal of the third, fourth, and fifth gangba Tlie foot 
became strikingly warm and recovery henceforth was uneventful (Fig 2) At the time of 
his return to the Zone of Interior, fifty six days Inter, he was symptom free 
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General Considerations — Forty-thiee patients with aneiiiysms weie studied 
in this general hospital in England duimg the eleven months from D-Dav 
June 6, 1944, to V-E Day May 8, 1945 No patient had more than one aneurysm 


/ '-N , > V Vl.^ V 


superficial femoral artery and vein, from the 
1 thigh Note the central communication T\hlch led to the large clot-filled 

aneurysmal aac 18 by 12 by 10 cm 


i 


♦ii A 1,7 X ^ patient (Case 1) four weeks after excision of the aneurysm and postopera- 
ii\e lumoar sjTnpathectomy on the fourth day The patient was s^Tuptom free and there was 
no edema, 

, ,, 3 -—Patient with signs of congenital aneurysm that is ductus arteriosus Tln> 

sncii fragment vound sustained o\er sternum No c^Idence of Intrathoracic foreign bod> or 
mjurj The patient T\as sent to the hospital because of traumatic a^te^Io^enous aneurysm 
Area of linrsh to nnd-fro bruit is outlined 
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There were twentj'-thiee aileiial and twenty arteriovenous in type Fourteen 
patients (three with arterial and eleven with aideriovenous aneurysms) were 
returned to the Zone of Interior without operation, because the aneurysm was 
regarded as relatively stabilized and free from complications Nine patients 
previously operated upon m forward institutions were studied postoperatively 
Twenty patients (eleven with arterial and nine with arteriovenous aneruysms) 
were operated upon m this general hospitnl One patient (Fig 3) sent to the 
hospital because of a traumatic mtrathoiacic aneurysm was found on study to 
have a congenital aneurysm This explamed the harsh to-and-fio munnur over 
the great vessels, follnwing a tiny superficial shell fragment wound over the 
sternum, with no opaque intrathoracic foreign body and no possible wound of 
exit 

The policy of delay m treatment of the uncomphcated aneurysm in order to 
allow development of the collateral circulation, as admsed by War Department 
Circular No 235, June 12, 1944, and as geneially advised by American and 
British surgeons (Hohnan,^ - Elkin,* Pemberton and Black,* Bigger,* Maybury,^ 
and Ogilvie®), was followed Attention was directed (1) toward accuracy of 
diagnosis, (2) to the timing of necessary surgical mteivention, (3) to the im- 
portance of specific pieoperative studies and treatment, (4) to the operative 
technique, and (5) to postoperative measures guaidmg against limb mortality 
and morbidity 

A missile, shell fragment, or bullet passmg through a vessel either divides 
it completely or partially tiunsects the wall The completely divided vessel 
requues early treatment hlost patients will bleed to death unless a tourniquet 
is appbed or the vessel secured Amputation may be necessary later These 
patients do not develop pulsatmg hematomas or their later counterpart, trau- 
matic aneurysms 

Partial division of an ai-teiy, or artery and vem, if treated expectantly, and 
it nsually is, will lead to the development of a pulsatmg hematoma, thence to 
a traumatic aneurj^sm The spasm m the vessel causes the rent in the wall to 
gape, and the vessel contmues to bleed mto the tissues Bleedmg ceases only 
when the pressure m the hematoma is equal to the arterial pressure of the 
mvolved r essel The amount of bleedmg and the size of the hematoma depend 
on the resistance of adjacent tissues and upon the size of the artery The more 
tense the tissue planes the smaller the hematoma A clot may temporarily seal 
the gap in the vessel wall, only to give way days or weeks later Similarly, a 
contused portion of the wall may later give way (Maybury^) If the wound 
IS large and gapmg the vessel must be secured to prevent fatal hemorrhage, 
and the patient wiU not develop a pulsatmg hematoma 

The pulsatmg arterial hematoma is seen typically as a firm, tense, moderately 
tender, painful, throbbmg mass It was smaller, less tense, tender and painful 
m the arteriovenous group, and its comphcations were fewer Both types 
undergo similar changes durmg their transformation mto an aneurysmal sac 
The distal vessels usually remam patent The central portion of the hematoma 
sooner or later becomes hquid and a pulsation appears Organization of the 
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clot begins at the periphery eventually, to form in four to six weeks the endo- 
thelially Imed sac membrane There may be some ingroivth of collateral vessels, 
especially m the arteriovenous aneurysm Contamination and infection may 
mterfere with the deposition of firm fibrous tissue and permit of softened areas 
in the sac membiane predisposmg to ruptuie This may cause further hemor- 
rhage, swellmg, damaging pressuie upon the collateral and main blood supply 
and upon adjacent neives, leading to ischemia, gangrene, and severe sensory or 
motor disturbances Infection must always be considered smce all wounds 
are contanunated by the passage of the missile, and occasionally pieces of 
clothmg, through the soiled perapiruig skm 

Once the clot is ahsoibed and the sac membrane formed, the lesion becomes 
a traumatic or false aneurysm This differs from a true aneurysm m that the 
wall of the aneurvsmal sac is not made up of the thiee layers of the normal 
vessel vaU, but only of Immg endothelium and peripherally organized clot 
Thus, the pulsatmg hematoma is the pieeuisor of all tiaumatie aneuiysms 
It IS most characteristic in the patient with the arterial injurv, and less ehar- 
acteristic and smaller m the patient with the arteriovenous injury It wiU lead 
inevitably, m days or weeks, to a traumatic aneurysm Operation is always 
required sooner or latei, especially if the hematoma ruptures and exeits damag- 
ing piessure upon the adjacent structures 

In this series many diagnostic teims had been employed to desciibe these 
two basic lesions, the iraumatxc arterial aneuiysm and Uawnattc aiteriovenous 
amurysm The term pulsatmg hematoma is descriptive of a tiaumatic aneurj’sm, 
m its early stages In fact, the hematoma is aneurysmal once it starts to pulsate, 
since its central portion then contains rhythmically flowmg blood Henceforth, 
for simplification and clarity, the terms aiteiial aneurysm and arteriovenous 
aneurj'sm will be used The pulsating hematoma wiU be regarded as an early 
phase in the development of both 

A fistula alone is less commonly seen An associated hematoma is neaily 
alwajs piesent It was demonstrable m all except the three patients with 
mtrathoracic aiteriovenous lesions The simple fistula is seen moie commonly 
m the congenital (ductus arteriosus), the mycotic aneurysm, and the veiy long- 
standmg tiaumatic cases, wherem the sac openmg may have been small and 
eventually obliterated by thrombosis and fibrous replacement 

The traumatic aneurysm was thought to be arterial alone, until 1757, when 
Wilham Hunter” first recognized an arteriovenous aneurysm as a direct com- 
munication between artery and i em Holman,^ m his pnze-winnmg monograph, 
has giicn an extremely helpful lemew of the subject of arteriovenous aneurj'sm 
Earlier suigeons at first bgated the proximal artery (the huntenan operation), 
onl\ to meet with gangiene Bramann,^” m 1886, analyzing 159 cases concluded 
that this ligation of the artery pioximal to the fistula must be absoluteli 
condemned The collateral circulation will find its vai mto the fistula and not 
into the distal capillary bed He favored quadruple ligation of tlie arteiw and 
1 em with extirpation or phcation of the sac If the arten and vein are ligated 
proxinially alone, this will be of temporary benefit, for the fistula will not be 
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cmed Again, collateial channels leadily send blood thiough the fistula 
lathei than distally 

Quadruple ligation with excision of the aneurjsm ivas advised by the Inter- 
allied Conference of Suigeons in Pans, m May, 1917, and is geneially regaided 
as the pioeeduie of choice, especially in the young patient of soldier’s age 
Ligation of the accompanying vein, even though uninjured, was recommended, 
to retard too rapid venous outflow fiom the limb Additional methods may help 
the suigeon m ceitam instances Qnadiuple ligation ivithout excision may prove 
ivisest when theie is an ill-defined sac membiane and indespread inflammatorj^ 
fibiosis The intiasaccular method of obliteiatne endoaneurysmonhaphy of 
Matas, which he first reported in 1888, and the tiansvenons closure of the fistula 
are weE-known and useful methods In addition, attempts hare been made to 
restore the blood flow thiough an uijuied major vessel, oi at least to keep up 
the flow temporarily imtfl an adequate circulation has been estabhshed Paraf- 
finized canniilae ivere used with some success by Tuffier'® in 1915 The use 
by Blakemore, Lord, and Stefko,''* since 1942, of vitaEium tubes Imed with 
a vein graft has proved encouragingly effective in animals and in two clinical 
patients The suture of arterial wounds, anastomosis of severed arteries, and 
closure of fistulas between arteries and veins have in the past been hampered 
by thrombosis at the suture Imcs Tlirombosis has occurred, too, in the past 
mthin the cannulae Heparin and dicoirmarm are now avaflable to minrmrze 
and prevent this complication Vascular centers m both the forward and 
rear areas have been set up vhere these traumatic aneurysms can best be dealt 
with under most advantageous conditions 

Interruption of sympathetic pathnajs temporarily with novocain para- 
vertebral block, and less commonh by permanent ablation, has been found 
increasmgly useful nr the treatment of the ischemrc limb Experience has sup- 
ported the Mew that when ligation of a main artery in an extremity is inevitable, 
the risk of gangrene can be reduced by pielimmarv sjmpathectomy (Learmonth^" 
and White’®), or by repeated paravei tebral simpathetic block with novocam post- 
operativeh This releases vasospasm and allows the coEateial channels to 
dilate Gage’® reported the real vmlue of developmg and maintaining the col- 
lateral circulation m fifteen patients with arterial and arteriovenous aneui'ysms 
bv^ either injection or ablation of the regional svmpathetie ganglia VeaP® 
suggested that sjiiipathectomy may prove additionallv of value in the future 
nutrition of the limb, stating that with a leg at rest, in a warm envnionment, the 
circulation mav be adequate and the patient sjmptom free, but it may be 
wholly madequatc under the stress of normal function and fluctuations in 
climate 

CoEateial circulation must develop and enlarge by activ e grovvdh Capillaries 
must become arterioles and venules, gaps of lacerated tissues have to be bridged 
and repaired, the woody fibrous mass surrounding the hematoma of the aneu- 
rvsm must be absorbed and infection overcome Such lepaii takes time and 
must be allowed for in planning operations on traumatic aneurvams Wlien 
the collateral circulation is established, there is much to be said for deEberate 
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dilatation of the collateral vessels by sympathectomy This plan followed in 
the Middle East and backed by other modem methods of caring for the 
ischemic lunb has been giving excellent results ^ 

The British Center foi Vascular Injuries has sent the followmg instruc- 
tions to the forward aieas, to develop three principles (Ogilvie®) 

1 To brmg the circulation to its maximum efficiency 

2 To diiect the blood cuirent selectively toward the tlueatened limb 

3 To 1 educe the demand of the starved tissues foi oxygen to the lowest 
level compatible ivith survival 

The mstruetions were as follows 

(1) Restore the blood volume and hemoglobin to normal by transfusion 

(2) Inject 250 c c of sodium chloride 2 per cent solution into a vein 

(3) Keep the lunb below the lei el of tlie heart 

(4) Warm the bodj"^ but keep the threatened lunb cool by exposmg it 
to ail 

(5) Infiltrate the stellate or lumbar ganglia with novocam 

(6) Resect the ganglia, piior to a secondary operation on an artery, as 
for aneuijsm 

Simultaneous bgation of the vein is advised against, not because it is felt 
to be wrong, but because the only advantage it gives is believed to be m passive 
congestion of the capillary bed, an effect that can be gamed more sunply by 
posture Homans^^ agreed with tius, stating that bgation of the companion 
vem hitherto regarded as essential may prove to be of less importance than inter- 
mittent depression of the wounded bmb Lowermg the bmb 4 to 6 mches below 
tlie heart level elevates the venous pressure m the extremity just enough to keep 
the coUateial supply of blood sufficiently long for complete deoxygenation 
(Blakemore and Lord^") 

Bigger® m a study of twenty-nine cases emphasized the bkebhood of 
residual circulatory msufficiency This has been noted m a high percentage of 
cases followed He agreed that excision of the sac and quadniple bgation are 
the procedure of choice, guarding agauist recurrence of the fistula However, 
lie deplored the mevitable sacrifice of coUaterals m excising the sac He 
suggested that transvenous repair of the larger arteries be done if theie are no 
contramdications, notably calcification of the vessel wall This has been ob- 
serv'ed by x-ray -withm a few weeks of injury (Schroeder^®) Bigger believed 
that interniption of the sympathetic neiwes may help prevent chionic circulatoiy 
deficiency distal to tlie bgation of the mam vessel 

In "World "War II, Gnilorybov^‘ on the Russian front reported liis experience 
with 130 personally performed operations, 98 for “aneuiysm” and 32 for pul- 
sating hematoma Ligation was done m two-thirds of the operations and suture 
in the remamder No gangiene followed suture, whereas gangiene developed 
m 10 per cent of the ligations Punin was quoted m a senes of over 1,000 
cases, he found little diffeience (7 per cent gangrene) with each method Ap- 
parently no anticoagulants were used with arterial suture 
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Kalhaii“° discussed the experience of the Gciman surgeons on the Russian 
front -with eighty-three fresh tiaumatic aneuiysms, of which 72 patients were 
operated upon within twelve days Of the seventy-two operated upon, thirteen 
died (18 per cent mortality), six because of the wrong diagnosis, that is the 
aneurysm was opened mto, in the bebef that it was an abscess Arterial suture, 
end-to-end, with a vem graft vhere necessaiy vas attempted in most cases, 
usmg ligation as a second choice Amputation for hemorrhage and gangrene 
was necessary in a considerable, unstated, number of cases The diagnosis was 
missed m eleven of the eighty-three cases It was often missed because there 
was no record of the distal pulses having been examined, even though the 
in 3 uries were close to large vessels This high nicidence of patient and limb 
mortality hardly seems to justify the conclusions advismg early rather than 
delayed operations and arterial suture v.Tithout anticoagulants m prefeience to 
ligation Such is at radical variance with the established expenence of surgeons 
of the allied countries 

Diferentidl Features — The sjTuptoms are few and may be common to 
both types Pam is moderate, usually thiobbmg oi buzzing m character 
Claudication, coldness, weakness, and easj fatigability of the extremity’', with 
paresthesias due to ischemic neuritis oi paralvsis due to pressure may be present 
Severe, unremittmg pam means impendmg complication Shortness of bieatli 
is usually a later symptom in the arteriovenous patient 

The findings differ characteiistically, however (Table I) Both tj^pes are 
evidenced by an expansile pulsatmg tumor (Figs 4 to 6) In the arterial 
aneurysm a thrill may or may not develop It was present m eight of our 
twenty-three patients The pathognomonic sj’^stolic bniit was present in all 
There was little to no change m temperatuie of the extremity The distal pulses 
and blood pressure are usually unchanged, unless the size of the hemotoma 
mechanically occludes the aiteiy Compression of the proximal artery causes 
no slowmg of the pulse or use m blood pressure The distal venous pressure 
usually shows no change Ischemic neuritis may be present 

The arteriovenous aneurysm is characterized by a usually smaller and 
less tense swellmg, a tremulous thiill, and a to-and-fro murmur with systolic 
accentuation The larger the fistula the more pronounced is the thnll (Hol- 


Table 1. Differektiai, Characteristios 


ARTERIAL ANEURYSM | 

ARTEBIOVENOUS ANETJETSM 

Expansile mass usually larger, more tense, 
and tender 

Thnll inconsistent (8 of SO cases) 

Systolic bruit 

Pistal pulse usually unchanged 

Distal blood pressure unchanged 

Temperature unchanged 

Pulse and systemic blood pressure bttle to 
no change 

Compression of proximal artery causes no 
sloTving of pulse or nse m blood pressure 
Distal venous pressure unchanged 

Distal venous blood oxygen and carbon 
dioxide unchanged 

Expansile mass, usually small, less tense, and 
tender 

Thrill, usually marked, present in all but the 
ductus arteriosus case 

Continuous bruit with systobc accentuation 
Distal pulse diminished to absent 

Distal blood pressure showing marked drop 
Usually increased warmth of extremity 
Usually moderately increased 

Compression of fistula on proximal artery 
causes immediate slowing of pulse and 
slight nse in blood pressure 

Distal venous pressure increased 

Oxygen increased, carbon dioxide decreased 
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man^) The thrill is produced by arterial blood under higher pressure coming 
suddenly m contact with low piessuie venous blood, creating whirling eddies 
readily discernible through the vem wall at operation The distal pulse is 
diminished to absent and the distal blood pressuie definitely reduced The 
extremity may be at first cool but usually shows mcreased warmth as the 
collateral channels develop Compression of the fistula (Marey, 1859^) oi of the 
proximal artery (Nicoladmi, 1875^) causes chaiactenstie slowing of the pulse, 
with less marked use m the sj'stemic blood pressure (Gunderman, 1915^) This 
proved a valuable differential sign 

The systemic effects are slight witli the arterial aneurysm They may be 
considerable m the patient with artei lovenous aneurysm, dependmg on the size, 
location, and duration of the fistula The larger and more central the fistula 
and the longer it exists, the more likely cardiovascular changes are to develop 
Eeid“® first reported cases m which the circulatory effects of the fistula had 
resulted directly m cardiac decompensation and death There was tachycardia 
in four of our patients but no demonstiable cardiac dilatation or hypertrophy 



Flo 4 A small arterlo\enous aneurysm of Uie popUteal vessels wlUi the patient prone. 

Rarely the carbon dioxide and oxygen content of blood from a vem near 
the lesion is necessary to distmguish definitely between the two Some con- 
fusion may arise when the lesion is deep-seated oi is surrounded by inflammatory 
thickemng or extiavasated blood (Pemberton and Black') Dilated pulsatmg 
superficial vems have been desciibed, but weie not encountered m our twenty 
cases Only at opeiation was the mvolved vein seen to pulsate 

In this series, study at the bedside with classifying charts yielded an un- 
suspected amount of helpful data Except for desiiable thoroughness, little 
additional value was gamed from arteriography, pldebographj^ or venous pres- 
sure readings No studies of the distal venous blood oxygen and carbon dioxide 
levels vere made Aiteriography vas used but tivice At the common femoral 
level, vith direct operative exposure, the procedure was moderately extensile 
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and traumatic It added little in determining the location and actual size of the 
fistulous openmg Phlebogiaphy was used twice to confirm the absence of a 
fistula 

No e\ammation was consideied complete without palpation of each wound 
foi pulsation and thnll, and auscultation foi bunt This led to the discoveiy 
of unsuspected aneuiysm in six patients In five patients examination at m- 
tenals revealed the development of an aileiial hematoma dining their hospital 
stay Such examination preients small aneurisms fiom being oveilooked and 
may avoid making the wrong diagnosis of abscess Six deaths resulted from 
mistakenly opening into these “aliseesses” in Killian V-* senes of seienti-two 
early operations upon German soldiers on the Russian fiout Nothing can dead 



Fig* 5 — An arterial hematoma of the brachial artery Brarmy edema, cj'anosla and 
paresthesias tv ere present Uneventful recovery followed quadruple ligation of the brachial 
vessels with evacuation of the hematoma 
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to such a distiessing situation ci eating an unavoidable enieigency foi which no 
preparation has been made In the fiist case in this series, the only nonbattle 
injury, namely, a soldiei A\ho had sustained a gunshot wound through the 
shoulder one month pievionsly, a mistaken diagnosis of axiUary abscess was 
made It was opened into vith neailj^ fatal, exsanguinating hemoirhage The 
subclavian arterj could not be digitaUj- compiessed successfullj^ with the arm 
abducted We ha%e eonfiimed this repeatedly since, ui oiu tests of the collateral 
circulation of the aim Once the arm was biouglit to the side the subclanan 
vessels were more on the stietch and could be compressed readily against the 



The 


coursB^of tho brachial arteo seven 'aeelis after InJurj xi.c 

rhaalc There ^^a^ flxatlon of the elbow at 90 degrees with hemor- 

cult to correct post**^ the m^lan nerve and distortion by pressure The contracture was dlffl- 


first rib, ruth contiol of the hemorrhage Following ligation of the second por- 
tion of the axillary aiterv, the patient happily made an unerentful lecoverr 
Daris' mentioned operating upon a painful biachial mass in a febrile soldier 
■with mtent to meise and drain the "abscess ” On exposure, the mass ■was seen 
to pulsate, the coiTect diagnosis of pulsating hematoma of the brachial arlert was 
made, and incision withheld 


The tr pical ston of these patients was that of usualh an infantrr soldier 
sustaining a small puncture ■wound by a mortar or high-cxplosir e shell fragment 
or bullet The wound of entrance raielr lar directh orer the invohcd ressel 
or rcssels, usuallvsome inches avav The path of the missile was usuallv oblique 
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and, m all cases, there was partial rather than complete se\erance of the vessel 
waU Initial bleedmg, although brisk to se^ ere m tv enty-tv o patients, usually 
subsided after several minutes A tourniquet vas used m only nine cases 
A compression bandage plo^ed sufficient m the remaining 

The soldiei usually had to wait in a foxhole for the company aid man, or 
drag himself some distance to a battalion aid station, vhere suKanilamide powder 
was applied locally and penicillin injections begun, to be maiiitamed during 
transit Early d6biidement was done, followed ui seien to ten days by secondary 
wound suture Ea^ s to weeks latei, a pulsatmg mass, usually painful, de^ eloped 
The wounds were surprisingly free from infection m forty-one cases There 
were two cases complicated bj gas gangrene, with one death and one recovery 

CVSE REPORTS 

Case 2 — On. Jnlv 16, 1944, a. 22 year old infantrj corporal was struck bv an 88 mm 
sltell fragment in the left lumbar region, at the level of tho second lumbar vertebra The 
fragment coursed downward beneath the inguinal bgnment, partiaUj transecting the pro 
funda femons artcrj, to lodge deep m the lower third of the left thigh 



L 

FIs 1 — Extensa e gas cangrene of the thigh in a patient with a large arterial hematoma 
of the profunda feraorls artery IVote the deep pockets of gas The shell fragment had en- 
tered the thigh Ida the left flank at the le\el of the second lumhar vertebra. 

On arrival at the general hospital eleven davs later, the patient was acutely ill. TJie 
temperature was 101° F , the pulse 114, the respirations 2S The left thigh was markedly 
swollen, with tender boggy induration of its entire posteromesial aspect. A rough thnll and 
svstobc bruit were present over the femoral vessels just below the inguinal ligament. 
Hoentgenogram revealed large pockets of gas deep m the thigh (Fig 7) Badical incision 
and drainage well awav from the ancimsm and under ether anesthesia wore done, with 
removal of infected clot and gangrenous muscle, namely, the adductor group Active hemor 
rhage required proximal bgation of the common femoral artery and vein. The patient 
went into sudden collapse and died seven hours later Post mortem examination revealed 
two pulmonary emboU (2 5 cm and 1 0 cm dinmeter) plugging the major pulmouary artery 
of the left lower lobe The left femoral vem contained several nonadherent thrombi similar 
to those in the lungs Cause of death was pulmonarv embolism, arising from thrombo 
phlebitis of the left femoral vem, superimposed upon extensive gas gangrene myositis of the 
left thigh. 
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Case 3 — A 26 j ear old infantry private first class developed gas gangrene mjositis in 
the wound of exit, four daj s after a Gorman rifle bullet entered just below the right antero 
superior spine, partially transected the common femoral vessels, and emerged in the right 
mid buttock in Ndlaton’s line Clostndmm wclchn and Clostridium sporof/cnes were cultured 
Radical incision, drainage, and d6bridement of the buttock wound were done, followed by 
six transfusions and uneventful recover) The arteriovenous aneurvsm showed no further 
complications The Moschcowitz itatas test showed the collateral circulation of the foot 
inadequate Intermittent compression of the common femoral artery by the patient was 
begun. The patient was transferred to the Zone of the Interior in the sixth week for 
eventual operation 

Age — Thirty-mne patients were under 30 j^eais of age, and four were over 
30 The youngest patients, six m all, were 19 years of age, the oldest was 37 
years The average age was 24 years Experience has shown that the young 
patient certainly withstands ligation of major vessels with a much lower in- 
cidence of gangrene However, the expressed attitude that “in these young 
patients practically any vessel in the body can be ligated with impunity” should 
be strongly discouraged The real uieidence of “postoperative sequelae,” such 
as chronic circulatory deficiency with edema, claudication, and ischemic neuritis, 
contributes to prolonged recovery and limb morbidity 

Types of lupines — Jagged, small, shell fragments of from either the high 
velocity 88 mm , mortar, land mme, or 20 mm type, caused the mjuries m thirty- 
two patients Ten were injured by the more cleanly transectmg smooth rifle, 
pistol, or machme gun bullet Five of the injuries were accidentally incurred 
while exammmg, cleanmg, or destroying Gennan weapons A helmet fragment 
partially severed the oeciptal artery m the remaming patient The jagged shell 
fragment usually causes a moie complicated wound It usually lodges in the 
tissue, carrying pieces of clothmg with it, whereas the smooth bullet is prone 
to perforate the limb cleanly and is less bkely to carry a piece of clothmg, 
thereby reducmg the prommence of mfection 

Distribution of Injunes — In Table II is shown the location of these forty- 
three vascular mjuries Twenty-five aneurysms (58 per cent) mvolved the lower 
extremities, rune the upper extremities, five were within or near the thoracic 
cage, three the neck, and one the head Of the twenty-nme operations, nineteen 
were of the lower extremities, namely, ten arterial and nme arteriovenous 
Twenty of these operations were m this general hospital, eleven arterial and nme 
arteriovenous Nine patients had been operated upon pnor to admission here 
The remammg fourteen patients were returned to the Zone of Interior with un- 
compbcated aneurysms, for later operation 

The mdications for operation are shown m Table HI Nmeteen patients 
had an expanding hematoma, 44 per cent of the entire senes Twelve were 
arterial and seven artenovenous Eight patients had definite ischemia for an 
average of thirteen days before operation The earliest intervention was three 
dar^s, the longest thirty-two days later 

Three patients had sudden severe external liemorrhage in bed, eight, nme, 
and ten dar s after injury The blood loss was estimated at 400 c e in one patient 
and nearly 1,000 c c m two Three patients had sudden interstitial rupture 
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Table n Sites of Aneufysms 



ARTERIAL | 

ARTERIO^*ENOUS 


OPEFATED I NON OPERATED | 

OPERATED 1 SONOPERATED 

Head and nock 

Occipital 

Common carotid 

1 

1 

1 1 

Thoracic 

Ductns arteriosus 
Subclavian 

Upper extremity 

Axillarv 

Brachial 

Ulnar 

Lower extremity 

Common femoral 
Profunda femons 
Superficial femoral 

2 

2 

4 

o 

2 

2 

1 

0 

1 

1 

1 

3 2 

Popbteal 

2 1 

1 1 

Posterior tibial 

4 

4 1 

Total 

10 4 

10 in 


of the aueuiysm ivith marked cnlat gement, lequnmg earh intei’vention Two 
patients had tense hematomas dnectlv beneath a thm unstable scar, suggesting 
the possibility of lupture during further transport of the patient 

One patient arrived wnth a pulseless extremity and gangrene foui dajs after 
sustaining a compound fracture of the femui Immediate lemoval of the cast 
reiealed a huge pulsating hematoma of the lowei thigh, stretching to slcm tight- 
ness beneath the cast and containing an estimated 1,000 c c of clotted blood 
l\Iid-thigh amputation w as imavoidable A posterior laceration of the popliteal 
arterj’’ was found The second patient developed gangrene of the lower ex- 
tiemity ten days after ligation of the external iliac vessels foi an expanding 
hematoma of the femoial aiterv (see Operative Procedures) Operation was 
unavoidable m one patient with gas gangrene myositis involving the entire thigh 
and aneurysm of the profunda fenions artery The outcome was fatal, as re- 
ported Marked flexion contracture was present ui three cases, namely, two of 
the elbow and one of the knee (see Discussion) The hrst patient of this series 
was operated upon under the mistaken diagnosis of axillary abscess, discussed 


Table III Ikbicatioks fob Operation (Twenty nine Cases) 


INDICATIONS 

AFTERIAIi 1 

QEOXJP 

1 ARTERIOVENOUS 

1 OROtTP 

Expanding hematoma with 



Ischemia 

0 

2 

Pressure neuropathy 

4 

4 

Flexion contracture 

2 

1 

Acute rupture with external hemorrhage 

1 

2 

Thin unstable scar overlying aneurysm 
Gangrene 

2 


Before aneurysmectomy 

1 

1 

After aneurysmectomy 


1 

Gas gangrene myositis 

1 


‘ ‘ Ahsce's ’ ’ 

1 


Uncomplicated 2 5 cm, aneurysm of distal ulnar 
arterj 

1 


Total operations 

19 

10 
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previously An uncomplicated tmy aneuiysm of the ulnai aiteiy at the wiist 
was removed, with eaily leturn of the patient to duty 

Associated Nei vc Injuries — Twenty-two patients, 50 per cent of the entire 
group, showed evidence of m 3 uiy to accompanying nerves, namely, either 
paralysis, pai1;ial or complete, or sensor j-- disturbances (Table TV) Operative 
flndmgs repeatedly showed that neuiologic examination could not disclose 
accurately befoiehand whethei the neive injuiy was due to piessuie of the 
aneuiysm, with distortion, hemorihagie infiltration, extra or iiitraneural fibrosis, 
or due to partial oi complete severance of the nerve 

Table IV Associated Nerve Injuries in roinr Three Cases 


ARTERIAL ANEUBTSM GROUP 

Operated (Id cases) 


Vnoperated (S cases) 


Pressure disturbances 8 

cases 

Paralysis 


Ulnar 

1 

Partial 


Ulnar and median 

1 

Peroneal, sensory 

1 

Eadial and median 

1 

Ulnar component of braclual 


Median 

2 

plexus 

1 

Posterior tibial 

2 

Complete 


Posterior tibial and peroneal 

1 

Hypoglossal and axiUary 


Severance of nerve 3 

cases 

nerve to deltoid muscle 

1 

Partial 




Median, ivitb neuroma 

1 



Complete 




Umar 

1 



Posterior tibial 

1 



ARTERIOVENOUS 

ANEUETSU GROUP 


Operated (£ cases) 


Vnoperated (6 cases) 


Pressure disturbance 


Paralysis 


Eecurrent laryngeal nerve bracbial 

Partial 

5 

plexus, sensory component 

of 

Bdeurrent laryngeal 

1 



Ulnar sensory 

2 

radial nerve 

1 

Sensory inner thigh 

1 

Severance of nerve-partial 


Posterior tibial nerve 

1 

Laceration of lateral cutaneous 

Complete 

1 

nerve of thigh 

1 

Median 

1 


At operation, the nerve trunk was ecchjTnotic and infiltrated with blood 
m three patients There was bmdmg extraneuial fibiosis in three One 
traumatic neuroma aiose from an mcompletely severed median nerve, and one 
from a completely divided posterior tibial nerve A large gap existed m a 
divided ubiai nerve (2 5 cm destioved) and a posteiior tibial nerve (3 cm 
destroyed) Two patients who were not operated upon had signs of incomplete 
division of segments of the biachial plexus 
In ten mstanees the following adjuvant procedures were done m conjunction 
with eradication of the aneurysm Neurolj sis was done m seven cases, separat- 
mg by knife dissection the bound, distorted neix'^e tiunk fiom the inflammatory 
fibious tissue surrounding the aneui’jsni The neive ivas lestored to its normal 
position foUoivmg evacuation of the hematoma and removal of the aneurysm sac 
The ner\ e was carefully palpated for areas of increased flbi ous thickenmg 
Endoneural injection of 1 to 2 c c of normal saline solution was then made in 
the hope of mmimizmg or preventing adhesions Piimarv sutuic of the ner\e 
vas done in tvo cases, follovnng excision of the neuroma, one median and one 




466 


SURGERY 


postenor tibial Eight zero silk was used, and the anastomosis was wiapped in 
an inveited vem segment (Fig 8) In the third patient, who had a se\ered ulnar 
nem^e with 3 cm shot away, anastomosis uas deferred because of the considerable 
reaction from the large expanding hematoma and adjacent fiactmes of the 
olecranon and of the lower end of the humeius The ends of the nerve were 
isolated foi future repair and neuroljsis of the median nerve was performed 



—nemoval of cast three weeks after excision of an expandlngr hematoma of the 
posterior tlblal artery and primary repair of the Be\ered posterior tlblal nerve Woxmd of exit 
Is seen on the outer calf 

Preparation for Opei ation — PoUovmg initial studies all patients were given 
repeated transfusions to bimg the blood hemoglobm level to 100 per cent This 
provided optimal oxygen-carrying capacity to the blood couismg through un- 
paired vascular chaimels, and aided in the development of collateral circulation 
in both the pieoperative and postoperative patient Many transfusions Avere 
* often necessary due to debility arismg from associated fractures, and chest, 
abdominal, and soft tissue injuries The fourteen patients on nhom no opera- 
tions were perfoi-med were sent on to the Zone of the Interioi with optimal blood 
levels Instructions vere given foi mtenmttent compression of the proximal 
vessels by the patient himself to aid further m the development of the collateral 
circulation 

Testing of the collateral circulation was loutmely done "With due recogni- 
tion that no smgle test is absolute, it was felt that together rvith the warmth 
and color of the hmb, the Moschcowitz-ilatas test, descriptively termed by us 
the “blanclung and pinking test,” pior'ed the most leliable in evaluatmg pre- 
operatirely the state of the collateral circulation 

‘‘Elevate the extremity to an angle of 30 degiees, compress the arteiy 
with the fingeis just proximal to the pomt of injury, and apply an Esneareh 
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bandage fiom the fingera or toes np to the point of in]Uiy After mamtainmg 
bandage and piessuie foi fi'ie nunutes, lelease the bandage while maintaining 
digital pressure on the aiteij^ The Imib should flush down to the fingers and 
toes within, at most, thiee mmutes, pieferably within one minute 

If the test levealed msufficiency of the collateial eii dilation, further delaj’’ 
of opeiation ivas mdicated except undei most urgent conditions Intermittent 
compression of the mam aitery was contmued Novocain mteriuption of the 
sjonpathetic nerves was pertoimcd for study of the possible benefit of pie- 
limmaiy sympathectomy 

Opeiativc Piocedwes — Cioss-matehing of the blood was then done and two 
units weie made available at operation A pneumatic tourniquet was placed but 
its use was kept at a mmmiiim by the operative method employed The affected 
limb was kept sbghtly lowei than the heait, to aid m slowmg the venous return 
Anatoimc exposure bj^ knife dissection, fiist of the pioximal vessels and nerves, 
then of their distal components, was the proceduie of choice ui our twenty cases 
In oiu experience it pi o\ ed vastly siipenoi to direct approach ovei the aneur3rsm, 
undei piolonged tourniquet contiol The exposuie is more generous, the pro- 
cedure more oideily and luidei bettei contiol, with less tiauma and better safe- 
guard against possible mjuiy to dislocated vessels and nerves The artery, vein, 
and neive were isolated m their noimal lelations, the vessels controlled by tape 
proximaUy and distally, thereby seciumg the mam blood supply Then the 
aneuiysm sac was dissected, the clot ciacuated, and the injury to the vessels and 
neives visualized, despite the distoition due to widespread inflammatory fibiosis 
Wheievei possible, excision of the aneurysmal sac and of the mjured segment 
of artery and correspondmg segment of vem, injured oi unmjured, was done 
Should bleeding from the collateial \essels between the sac and the smroundmg 
tissues become troublesome, then the touimiquet could be tightened for a short- 
ened period The collateral ciiculation was furthei tested at operation by the 
Coenen test, namely, by leleasmg the distal end of the divided artery and notmg 
the biuskness of retrogiade flow This aided m decidmg the need for postopera- 
tiye sympathetic blocks, tempoiaiy oi permanent In our twenty cases, the 
flow was model ate to busk m all patients 

Exposuie and contiol of the vessels proximal and distal to the aneurysm 
lepeatedh proved to be the simplest pait of the procedure The remainder at 
times proved quite harrowmg The sac membrane, though usually dissectible, 
niaA’- be ill formed, thm, or densely incorporated m the suiiounding stractuies 
V ith altemate vascular channels and no plane of cleavage It may at times proi e 
■\Mser and less damaging to leave a portion of the sac than to endanger the col- 
lateials by persisting m attempts to lemove the denseh adherent poition Quad- 
ruple ligation with exeision of the fistula and damaged vasculai segment wiU 
cine the fistula, whether or not the entiie aneurysm sac is removed 

“Aioidance of soiious loss of blood icquiies skill and great familiarili 111111 
the lesion ”*® No undue bleeding 11 as oncoiintered in the group ivith ailciial 
aneurisms In the gioiip 111th arterioi enous aneurisms, even with control of 
the pioximal and distal vessels, bleeding occurred in seieral patients from sui- 
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rounding dilated vessels and blind deep souices difbeult to contiol Ten patients, 
five -with arteiial and five ivitli arteiiovenous aneuivsnis, were given from 375 
to 1,500 c c (one to four units) of blood at operation (Table V) All but three 
patients were given tiansfusions at operation 


Table V Transfusions Given Durino Operation (Twenty nine Cases) 


number of 

NUSTBER OF 

transfusions given 


OASES 

None 


3 

Arterial 

3 


One (375 c c ) 


16 

Arterial 

11 


Artenovenoua 

5 


Tuo 


5 

Arterial 

o 

fj 


Arteriovenous 

O 


Tliree 


4 

Arterial 

2 


Arteriovenous 

O 


Four 


1 

Artenovenoua 

1 


Total 


29 

With both arteiial and arteiiovenous lesions, the operative treatment was 
essentially the same Quadruple bgation aftei excision of the damaged vascular 
segments, with lemoval of the aneurysm and foreign bodi , compiised the desired 
proceduie The vessels were transfixed with silk Nonabsorbable sutuies of 
cotton, sillt, or nylon were used throughout, with greatei reliance on silk for the 
vaseular ligatures A mixture of sulfanilamide (15 Gm ) and penicillin (100,000 

Table VI Vascular Operations on Twenty nine Patients 


AETEEIAL 

ARTERIOVENOUS 


ANXUKYSM 

ANEURYSM 

Ligation of proximal and distal artery, 
plus 

Evacuation of hematoma 



2 Axillary 

None 

Excision of aneurysmal sac 

1 Femoral 

None 

Quadruple hgation 


Alone 

1 External iliac 



^1 Common femoral 



1 Profunda femoris 


Plus evacuation of hematoma 11 - 

[ 1 Popbteal I 

1 3 Postenor tibial 4 ■{ 

3 Brachial 1 

r2 Femoral 

1 Popbteal 

Ll Posterior tibial 



1 Ulnar 


Ll Occipital 

ri Conunon carotid 

Plus excision of aneurysm 3 

fl Brachial t: j 

artery plus jug 
ular vein 

1 Ulnar ^ 

1 Pemoral 

I 

Postenor tibial 

1 Profunda femons 

2 Postenor tibial 

Plus endoaneuTVsmorrhaphy and 

None 

1 Postenor tibial 

partial excision of sac 



Amputation 



Primary 

1 Mid thigh 

None 

Secondary 

1 Mid thigh 

None 
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units) was sprinkled lightly in the wound Primary closuie was done in all 
patients, with diainage of one femoral aneurysm for doubtfully complete hemo- 
stasis 

In twenty-five patients both the aitery and vein weie divided and ligated 
(Table VI) Three patients had division of tlie arteiy alone, above and below, 
two axillary and one supeificial femoial aneurysms The lemaming patient 
required mid-thigh amputation three hours after admission, for gangrene follow- 
ing a huge pulsating femoral hematoma, exertmg pressuie within the four-day 
old cast Bndoaneurysmorihaphy, plus quadruple ligation, was done in one 
patient to control troublesome deep bleedmg fiom collateial vessels 

Neither the gangrene-producmg hunterian ligation of the proximal artery 
alone nor the incomplete proximal ligation of the arterj’- and vein predisposing 
to persistence of the fistula was done Arterial repair, end-to-end suture, and 
transvenous suture of the artery were not feasible in any of these patients be- 
cause of the inflammation, extravasation of blood, and fibrosis 

Eighteen hgations involved the lower extremity, namely, one external iliac, 
seven femoral, two popliteal, and eight posterior tibial (Table VII) There were 
eight of the upper extremity, namely, two axillarv, foui brachial, and two ulnar 
There were two of the neck, namely, one of the common carotid arteiy and 
mtemal jugular vem, and one of the occipital arteiy 


Table VIX Vessels Ligated 


Head and Neck 

Occipital 


1 

Common carotid artery 


1 

and 

Internal lutrolar vem 

Upper Extremity 


2 

Brachial 


4 

Ulnar 


2 

Lower Extremity 

External iliac 


1 

Femoral 


7 

Common femoral 

1 


Soperfleial femoral 

4 


Profunda femons 

2 


Popbteal 


3 

Posterior tibial 


8 

Total 


29 


Secondaiy imd-thigh amputation was requued for gangrene ten days after 
ligation of the external iliac vessels, six mches proximal to an expanding femoral 
hematoma of thirteen days’ duration Although the distal femoral vessels were 
ligated, the hematoma under tension was not evacuated Discoloration, swelling, 
pam, and ischemia had been present preoperatn elv The importance of proximal 
ligation close to the lesion, preferably just distal to an arterial tributan , and of 
early release of the damaging tension m the expandmg hematoma is emphasized 
Ten patients had perforating vounds with no remaining foreign bod^ Nine- 
teen patients liad penetrating wounds, wnth retamed shell fragments (Table 
VTTTl Tn twoUo +1,0 -r./imm nA n+ nnoriitinn Tn nn pncpB 
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Table vm Foreion Bodies 





FOREIGN 

FOREIGN 

FOREIGN 


EEREORATED 

PEVETR^TING 

BODIES 

BODIES 

BODIES 


WOUND 

WOUND 

PRESENT 

REMOVED 

lot removed 

Artenal 

7 

12 

12 

6 

6 

aneurysm 

Arteriovenous 

3 

7 

7 

6 

1 

aneurysm 






Total 

10 

19 

19 

12 

7 


the foreign body was not removed No prolonged search was made il the foreign 
body was as 3 Tnptomatic, less than 1 cm m diameter, did not impinge on a nerve, 
or was not imbedded m bone 

Postopetahve Tieatment — A nonconstiicting bandage was generally used 
A circular east was applied m three patients mth gently corrected flexion con- 
tracture and two with nerve suture, to avoid tension on the suture line With 
motor nerve paralysis, that is, wnst drop and foot drop, the part was maintained 
m neutral position by splinting A cradle wuth light, preferably to the abdomen 
to aid vasodilation, plus morphine, and instnictions to inspect the dressing for 
bleedmg hourly for eight hours were routme The hemoglobm was restored to 
100 per cent This required multiple transfusions in several of the patients with 
arteriovenous aneurysms 

Inspection of the limb was made every few hours for the first three days 
Coldness, blanching of the fingers or toes, pam; and dimmished distal pulsations 
were treated ivith paravertebral snnpathetic blocks daily or as often as every 
eight hours Reliance was placed upon interruption of the sympathetic path- 
ways for the release of vasospasm Such provided a factor of safety in sustain- 
mg the vitality of the thi catened limb However, temporarj" block with novocam 
was indicated in but ten patients (Table IX) It was used preopeiatively in two 
and postoperativelv m eight patients 


Table ES. Stmpathetio iNTEREurnoN 



1 novocain block I 

1 BYirPATHECTOMV 


1 PREOPERATIVE 

1 POSTOPERATIVE ] 

1 FREOPERATTVE 

POSTOPERATIVE 

Artenal Ajieurysm 

1 

3 



Arteriovenous 

fineurvsm 

1 

5 

1 

2 

Total 

2 

8 

1 

2 


The Ochsner technique was used, mjecting 5 to 10 c c of 1 per cent novocain 
through each of four needles close to the first four lumbar ganglia Injection of 
the first three thoracic sympathetic ganglia was done m one patient 

Lumbar sympathectomy was done m three aitenovenous patients One was 
done preoperatively m piepaiation for ligation of the common femoral vessels 
(Fig 9) The collateral cu dilation of the foot was inadequate by testmg 
aneurysm arose from the origin of the profunda femons vessels, and bgation of 
the common femoral vessels was happily avoided One patient, despite repeated 
paravertebral blocks, had a recuiiently cold ischemic foot four days after ex- 
cision of an aneurysm of the supei-ficial femoral artery and vem Sympathec- 









Patient three weeks after excision of an arteriovenous aneurysm of the pro- 
iTPBiri. vMsels at their origin Preliminary lumbar sympathectomy was done thrw 

upon , P”- because of poor collateral circulation tests Wound of entrance can be 

seen In lateral thigh The shell fragment nas removed 


per cent hemoglobin, postopeiative blocks, and physiotherapj' an ad3mant 
measure, tins procedure seemed to help in the furthei improvement of the 
patient 

Papaverme, alcohol, and intravenous hypertonic salme solution were not 
used in this youiig age, gioup Eaily ambulation was practiced, the patient 
usually hemg allowed out of bed on. the fifth day 
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RESULTS 

There was one death, due to pulmonary embolism at the start of an emer- 
gency operation for extensive gas gangrene of the thigh Theie was loss of the 
limb in two patients previously described One leg was gangrenous on arrival, 
due to a huge expandmg hematoma of the distal third of the femoral artery 
exertmg pressure withm the cast for a fractured femur, four days after wound- 
ing The second patient developed ischemia fiom an expanding femoral hema- 
toma for which ligation of the external iliac vessels had been done Gangrene 
necessitated mid-thigh amputation ten days later 




Fig 10 Fig 11 

mg 10 — ^Flexion contracture and atrophy of tender right leg two months after 
nounamg Kemo\al of popliteal arteriovenous aneurysm ■with tense hematoma and shell frag- 
ment underlying the posterior ligament of the knee rvas followed bj uneventful recovery 

Fis 11 —Patient (Case 4) two months after emergency quadruple ligation of the right 
common carotid artery and internal Jugular vein The large arteriovenous aneurysm 18% 
Inches in diameter ruptured on the ninth day after Injury from a mine fragment. 


The aneurisms and fistulas were successfully i emoted m the lemaining 
twenty-six patients vnthout major disturbing sequelae Seventeen had an un- 
eventful recovery One patient did fairly well and one extremelv weU after 
lumbar sympathectomy for postoperative ischemia foUowung excision of an 
artenovenons aneurysm of the distal third of the femoral arterj The first pa- 
tient had a congested foot and, aceordmg to a letter, six months latei there was 
moderate swelliug of the lower leg The second patient made a functionally eoin- 
plete recovery (Case 1) 

The remauimg six patients had lecoveiies rated as good m three, fair in two, 
and slow m two There was postoperative edema, none severe, in six patients, 
three foUowmg superficial femoral, one popliteal, one postenor tibial, and one 
axillary hgation Five of these patients had bgation of both the artery and 
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vem, one tlie axillary artery alone Following tlie latter, the s^velllng of the arm 
receded competely after one mouth 

Thrombophlebitis developed m two patients In one, left femoral thrombo- 
phlebitis accompanied the extensive gas gangieiie of the left thigh and it seemed 
the probable source of the fatal pulmonary embolus In the second patient, the 
phlebitis developed fifty-six days aftei excision of a ruptuied aneuiysm of the 
fourth blanch of the profunda femoiis aiteiy 

Flexion contractuie was severe in tliiee patients Two had elbows fixed at 
90 degree fiexion due to expanding hematomas, tense, painful, and swollen for 
thirty and sixty-four days hefoie inteivention These contractures were ex- 
tremely difficult to coiTect postoperatively The third patient (Fig 10) had 
the knee fixed at 90 degrees foi two and one-half months, due to a tense hema- 
toma and a shell fragment underlying the posterior ligament of the knee, with 
an overlymg popbteal arteiiovenous aneuiysm There was gross atrophy of the 
thigh and calf muscles with exquisite tenderness and pam of the entire lower 
leg Removal of the hematoma and shell fragment plus excision of the fistula led 
to prompt recovery 

Five patients complained of mild to moderate pam in the leg or foot after 
operation: Three had aehmg m the calf on waUang, one had pam about the 
mner knee, and one had a slightly pamful foot A sixth patient complamed that 
his foot "goes to sleep ” 

Of particulai interest is the patient who had emergency ligation of the com- 
mon carotid artery and mtemal jugular vein (Fig 11) 

CASE REPORT 

Case 4 — A 19 year old infantryman, riding in a truck vrluch ran over a mme on Omaha 
Beach, Normandy, France, on Sept 1C, 1944, Bustained a perforating wound of the neck. The 
fragment entered the right neck at the thyroid cartilage, and coursed downward and back 
ward to emerge in the right suprascapular area of the neck Profuse bleeding was controlled 
by pressure bandage Huge swelbng developed, to form a pulsating mass 18% inches in 
diameter Hoarseness developed the next day Nine days later, the anterior wound of the 
neck bled profusely, 2,000 c c of blood were given prior to operation There was a gaping 
hole in the wall of the common carotid artery and a similar hole m the internal jugular vein 
which was separated from the artery by extensive dot Both were bgated and transfixed with 
silk and the clot evacuated , 1,500 c c of blood were given additionally The postoperative 
course was uneventful, except for frontal headache lasting ten days There was paralysis 
of the right vocal cord and numbness and weakness of the right arm 

Two months later, he was still ten pounds underweight and hoarse He had occasional 
headaches lastmg for two days The neck scar was well healed The pulse was 88 and the 
blood pressure 108/74. The left common carotid pulse was moderately accentuated There 
ivas atrophy of the trapezius muscle, slight weakness of the ddtoid, sensory loss over dis 
tribution of the radial nerve, but no motor loss Strength in the right arm was definitely im 
proving 

DISCUSSION 

Attention has been directed to the management of the unstable aneuiysm 
and Its complications Four patients with arterial and ten inth arteriovenous 
aneurysms regarded as relatively stable were returned to the Zone of Interior 
for later operation There is no question that in the patient vuth an uncom- 



474 


SURGERY 


plicated arteriovenous aneurysm, operation should be delayed if possible for two 
to four months The shunt maikedly reduces the pressure and blood flow 
through the distal arteiy This stimulates the growth of collateral channels 
(Pemberton and Black®), and these should be given every opportunity maximally 
to develop Intermittent digital compression may help further 

Arteriovenous aneurysms of smaller vessels distal to the brachial and 
popliteal vessels may be excised earlier where theie is less danger of insufficiency 
of the collateral circulation 

The rationale foi equally long delay m excismg the arterial aneurysm is 
perhaps less clear Hazardous comphcations, arising chiefly from expansion and 
rupture, are more fiequent, occurrmg in 75 per cent of our twenty-three cases 
In this lesion, the artery is usually not occluded, the distal blood flow is little 
altered, and coUateial cuculatiou is not stimulated to action The full arterial 
foice IS direeted mto the aiteiial aneurj’^sm, mcreasmg the likelihood of 
mterstitial or external lupture Dela}”^ of from four to six weeks would seem de- 
sirable, however, to allow subsidence of inflammation, contamination, and infec- 
tion, to allow mtermittent compiession of major vessels facing ligation, and to 
allow an orderly planned operative procedure 

Prompt recognition and treatment of acute and severe complications cannot 
be emphasized too stiongly Pam should not be severe If it is unremittmg 
and promment, it suggests mcreased tension, mterstitial rupture, expansion with 
pressure upon or infiltration of the regional nerves, and obstructmg pressure 
upon the collateral channels Once these have dei eloped, the dangers of further 
delay can be consideiable Keeping the patient imder further observation after 
signs of expansion were present led to serious emergency procedures, postopera- 
tive sequelae, and prolonged recovery m several of our patients 

Experiences of other surgeons m this group of hospitals attested to this 
danger Kirk’^® mentioned lupture of a hematoma of the common femoral artery 
while under observation, with nearly fatal exsangumation Seed°“ cites three 
cases of arterial hematomas m which dire complications de\ eloped while the 
patients were under study and preparation for operation One patient wuth a 
hematoma of the external iliac artery died following rupture, despite ligation 
The second patient had an expandmg hematoma of the femoral artery m which 
operation was delajed, necessitatmg eventual amputation The third patient 
(Fig 12) had an aneurysm of the left subclavian artery at first small It stead- 
ily enlarged to mvolve the entire left shoulder and axiUa, and paralysis of the 
radial nerve developed the day before the operation 

Comphcations such as sensory and motor nerve disturbances, flexion con- 
tractures, and atrophy of disuse may be mdividually evaluated, with preference 
toward their early rather than late correction Elkin and 'WoodhaU* emphasized 
the frequency of combined vascular and nerve mjuries m warfare (50 per cent 
m our forty-three cases) They advised plaimed excision of the aneurysmal sac 
and repair of the nerves at the same operation wherever this is possible 

No strong stand is taken for hgation of the vein accompanying a major 
artery The rationale of retardmg venous flow, thus aUowmg congestion of the 
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eapiUaiy bed and moie complete metabolism of the available blood m the ex- 
tremity, seems sound It is felt that until the vitallium tube teclinique of non- 
suture budging of the arteiial gap with a vein graft becomes moie widely 
applicable, the majoiity of American surgeons favor quadruple ligation, that is, 
ligation of the accompanjnng vein, even though unin 3 ured 

Attempts have been made whenever feasible to ligate the artery just distal 
to one of its tributaries This avoids leaving a blind arteiial diverticulum, into 
the walls of which the foice of the arteiial beat may be large, dissipated Liga- 
tion m this manner may aid in the development of the relatively small collateral 
ulnar and geniculate a essels about the elbow and Imec 



thp arty-one days after emergency operation for a ruptured aneurysm of 

axillary artery The clavicle had been divided for exposure. There is 
union or the "wired clavicle and abduction contracture of the leift arm as shown 


The smallest aneurysm should not be overlooked, for it may rupture and 
quickly cause a major complication Opportunity to follow patients for an 
extended period was often provided because of necessary treatment of associated 
mjuries, notably fractures, causmg necessary delay in tiansport 


SUMMARY AND CONCLUSIONS 

The immediate rather than late results of our experiences with relatively 
fresh traumatic aneurysms have been reported The follow-up study, from one 
to SIX months, has not been sufficiently long foi final evaluation of the results 
obtained Hence, certam observations and statements m summary, rather than 
conclusions, have been suggested as follows 

1 Nine of the forty-thiee patients studied had been operated upon in for- 
ward hospitals, twenty weie operated upon m this general hospital Fourteen 
w'ere adjudged relatively stable and safe for the overseas return tup for later 
operation 
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2 The basic lesion of a pulsating hematoma is a partially tiansected vessel 
The completely se\ered vessel usually does not give rise to a pulsating hematoma 

3 Actual 01 thieatening complications developed in 83 per cent of the 
arterial and 50 per cent of the arteriovenous aneui’j sms The most common were 
expanding hematomas, with interstitial or external rupture, hemorrhage, and 
damaging pressure upon both the main and collateral blood supply, and upon 
adjacent nerves and soft parts 

4 Prompt recognition and treatment of the acute seveie complications 
seemed to lead to impro\ed results Extended delay once the complication had 
developed, led in some cases to a serious emergency and m general to a less satis- 
factory outcome 

5 The mcidenee of infection was 4 7 per cent, namely, two cases of gas 
gangrene myositis One of these proved fatal, resiiltmg in the 3 4 per cent 
mortality rate among the tventy-nine patients operated upon 

6 There was direct or mdirect injury to tlie neives m 50 per cent of the 
cases Combmed repaii of the vascular and nerve injuries at the same operation 
under optimal conditions wherever possible has been advocated 

7 Quadruple ligation with excision of the aneui’ysm has been the favored 
procedure smee 1886 It was the procedure of choice in this senes 

8 Preliminary exposure of the proximal and distal arteiy and vein was 
preferred over direct mcision into the aneurysm This allowed an orderly 
approach, reduced the use of a tourniquet, and aided in avoiding injury to 
dislocated vessels and nerves 

9 Distortmg mflammatory fibrosis or hemorrhagic extravasation was 
present m all but the very small aneurysms Tins complicated the dissection 
and rendered difficult the use of any procedure for restoring the continuity of 
the vessel 

10 Loss of blood from deep collateral sources stiU looms as a promment 
feature of the operation, especially for arteriovenous aneurysm 

11 Temporary intemiption of the sympathetic nerves vuth paravertebral 
blocks, repeated as often as everj’- eight hours, gave real vasodilatmg benefit, 
clmically These should be used m effort to avoid sympathectomy on doubtful 
mdications 

12 If flexion contractures due to expandmg hematomas or foreign bodies 
m the region of jomts were allowed to develop, their correction proved difficult 
and slow postoperatively 

13 Edema was not a serious postoperative problem It developed m mild 
form m six patients 

14 The importance of mamtammg the blood hemoglobin level at 100 per 
cent before and after operation is stressed This aids m providmg maximum 
oxygen-carrymg capacity of the blood for the mvolved limb 

15 Preoperative tests of the collateial circulation were of great help, and 
they are regarded as an mdispensable part of the preparation 

16 The advantages of delay in operating upon the uncomplicated aneurysm 
are. clear With the arterial aneurysm, the optimum delay would seem to he 
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£om to si\ ^veeks Altliougli tlie coUateial ciiculation is not stimulated, the 
interval ivill favor subsidence of infection and peripheial oiganization of the 
hematoma With the altello^enous ancuij’^sm, delay of two to four months 
01 moie vail aid in the ma\mial dc\clopment of the collateial ciiculation 
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A CASE OF COSTOCLAYICULAR C 03 IPKBSSI 0 N OP THE 
SUBCLAVIAN ARTERY SBIULATINa 
ARTERIAL ANEURYSil 

LrEITTENAXT COLOXEL HARRIS B SHtTilACKER, Jr , JMeDICAL. CoRPS, 

Araiy or THE Exited States 

(From ihe Vascular Cenier, Mayo General Hospital, Galcshurg, HI ) 

C ONSIDERABLE attention has been dnected in lecent 3 eats to a group of 
clinical sjTidromes in ivhich ceil am vasculai and neurologic simp toms m 
the uppei extiemitv maj’ lesult from stiuctuial abnoimalities 01 may be as- 
sociated mth positional changes The cUnical picture associated inth cervical 
nbs 01 -with tendmous 01 caitilagmous bauds extendmg from rudimentary 
cemcal nbs or transvei-se processes, and the scalenus anticus s^uidiome, have 
become vell-iecognized entities iloie reeentlj*, symptoms resultmg fiom com- 
pression of the subclavian lessels and brachial plexus between the first nb 
and clavicle have been desciibed,' as weU as the iclatnelv nonnal obliteration 
of pulsation m the aitenes of the upper extiemity m vaiious positions of hyper- 
abduction, lesultmg in neuiovasculai complaints in those who bv habit or work 
maintam such positions foi 1 elatu eh long penods of time ® It is the purpose 
of this communication to desciibe the findmgs m a patient m vhom compression 
of the subclavian ai-tery between the elancle and the fiist 11b led not to any 
subjective complamts but piesented a picture which simulated that of artenal 
aneurysm 

CASE REPORT 

The patient was a Boldior, 30 rears of age, who was admitted to Mayo General Hospi 
tal on Oct 24, 1944 Prior to Aug 2, 1944, he had enjojed good health and had had no 
vascular complaints On this date he vas wounded m France by shell fragments, receiving 
penetrating soft tissue wounds m the left panetal region of the scalp and in the left 
trapezius area There was little bleeding The wounds were dtbndcd m an evacuation 
hospital and on August 5 he was admitted to a general hospital where an abnormal pulsation 
and bruit were noted in the left infraclavicular region A diagnosis of arteriovenous 
aneurysm was made and the patient was transferred to the Zone of the Interior and to the 
Vascular Center at Mnvo General Hospital 

The wounds had been secondarily sutured on August 15, with good healmg He had 
no complamts referable to the left upper extremity He had noted no numbness, paralysis, 
or pain, and had observed no color, temperature, or sweating changes He had noticed no 
dilated vems, no edema and no trophic lesions He piought he had noted some little swelling 
m the left clavicular area 

Examination revealed no visible mass or abnormal pulsation There was, however, a 
strong pulsation palpable 3 ust beneath the mid portion of the left clavicle not present on 
the contralateral side, and here a loud systohc bruit was heard Ho thriU was palpable He 
had well-developed muscles m both shoulders and arms It was impossible to compress the 
subclavian artery above the clavicle nor the axillary artery beneath it, and hence tests for 
collateral circulation could not be earned out There were no color changes m hands or feet 
There was no thickening or tortuosity of the peripheral artenes Radial, ulnar, and brachial 
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pulses were normal and equal rn the two cx-trcm.t.cs Venous lilhng t.n.e was three seconds 
m both hands A number of dilated veins were noted m the loft pectoral and infmclavicular 
area Skin temperature studies revealed no significant difference in the temperature of the 
fingers of tho two hands There was no edema, no abnormal sweating, no trophic or nen 
rological changes Kalm reaction nas negative Eoentgenograms revealed several metalbc 
fragments in the left parietal scalp, m the left side of the neck, and in the left supra 


clavicular area 

It was felt that the patient had an artennl aneurj-sm, traumatic in origin, of the distal 
end of the left subclavian or of the proximal end of the axillarv arterv Because o le 
mabilitv to test the eollateral eirculation and a feeling of insecurity as to its adequacj, it 
was thought that it would be safer to carry ont a sympathectomy before exploration On 
Oct 31, 1944, a preganglionic upper dorsal sympathetic denervation was accomplished On 
December 30 tho vessels were explored The entire extent of the axillary arterj was vis 
ualized by dividing the insertions of the pectoralis major and minor muscles No aneurysm 
was found m the axdlary artery nor in nn\ of its branches- The axillary lem was b an 
was somewhat dilated just distal to the point where it passed beneath the clavicle and where 
its two branches joined The clavicle could be elevated sufficiently to permit visualization and 
digital exploration of the subclavian vesseD beneath, and neither here nor above the clavic e 
was there evidence of aneurvsm nor of constriction of the vessel bj scar tissue No foreign 
body was encountered No bruit was audible at the close of the procedure The muse es 
were resutured and the wound was closed in layers with fine black silk sutures Convalescence 


was uneventful 


It was noted postoperatively that the bruit was sometimes loudly audible and some 
times absent The prominent pulsation beneath the clavicle persisted Finalh, observa 
tions were made which it is felt offer adequate explanation for the findings The bruit was 
present and intense when the patient stood with shoulders unsupported It was absent when 
he lay down Vdien he sat with elbows restmg on the arms of a chair a single short bruit 
was heard with each inspiration and expiration but was not audible when respiration was 
held either m inspiration or expiration YVlien he stood or sat with arms unsupported hang 
mg by his sides the bruit ceased completely during full inspiration, and concomitantly all 
arterial pulsations in the left upper extremity disappeared Downward traction upon the 
shoulders had no effect upon pulsation, bruit, or the radial pulse, nor did various positions 
of abduction or hyperabduction with the extremity in the plane of the bodj, forward or back 
ward Simdarly, strong backward thrusting of the shoulders with head turned to either side 
had no effect upon bnut, pulsation, or radial pulse YVhen he attempted to elevate the left 
shoulder against downward traction on the arm the bruit often disappeared Blood pressure 
nas 128/78 in the right arm 120/80 in the left As shown in Table I, osciUometry was 
normal in the two arms except during deep inspiration with the patient sittmg and arms 
haugmg unsupported by his sides when oscillations censed completely in the left arm The 


Table E Showtno Oscilloiietrt in the Two Arms With Various Positioxs of the Upper 
Extremities Durixg Normal Breathing anb Ddreng Deep Inspiratiox 


POSITION OF E XTREMITX I 
Arm hangmg d^wn adduct 
cd to side 


OSCILLO METEY 

RIGHT 

j,ORMAL during DEEP NORMAL 

BPEATHING IX SPIRAT'ON BREATHING 

e’^FUO 6 at 110 “yaTUO 


LEFT 

DORIXO DEEP 
IN SPIR vnoN 
6 


Arm hanging down, shoul G at 110 
der thrust backward, head 
turned to opposite side 

Arm abducted 90 degrees 0 at 110 

Arm hvperabducted over 5 at 110 

head 


C at 110 5 5 at 110 

6 at 110 0 at 110 

5 at 110 6 at 110 
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same occurrea when the patient stood with anna hanging mthont support "When the pa 
tient lay down there was no change in oscillometry during forced inspiration Venous pros 
sures in the cephalic veins in the anticubital fossae with tlie patient standing vaned from 
■18 to 60 cm in both arms With deep mspiratioa there was a nse of 5 cm or more on the 
left Bide and a drop of about 6 cm on the nght 

The left hand remained somewhat better colored than the nght in all positions Eadial 
and ulnar pulses were full in both wrists In a room at 22° C the skin temperatures of the 
right fingers varied from 17 5 to 20° C , those of the left from 32 5 to 33 5° C The left 
side of the face and the left upper extremity did not perspire Ergometer studies done on 
several occasions revealed no essential difference in fatigabibty of the right and left hands 
The patient had a full range of shoulder motion in the left shoulder and had no complaints 
referable to the upper extremities X rays taken in the lordotic position showed some nar 
rowing of the space between clavicle and first nb on the left with inspiration but these find 
mgs were not conclusive 

The final impression held was that the patient’s signs were due to compression of the 
subclavian vessels between the first nb and the daviclc When he stood with arras unsup 
ported there was partial compression giving a loud systobc bruit In the recumbent position 
this was absent Full inspiration in the standing or sitting position caused sufficient com 
pression to shut off completely all flow of blood to the left upper extremity With normal 
respiration this did not occur Smce the patient had no complaints and had ample circulation 
under ordinary conditions it was felt that operative interference was unjustified The patient 
was returned to duty 

DISCUSSION 

The diagnosis of arteiial aneurysm is ordinarily not difficult The three 
cardinal signs, a pulsating mass, systolic bruit, and systolic thrill, are often 
present Not infrequently, particularly if the aneurj’sm is covered by heavy 
musculature, a definite pulsating mass is not wsible or palpable but there is al- 
most always an abnormally strong pulsation in the mvolved area The thrill 
IS often absent The bruit varies m intensity and its intensity gives no clue 
as to the size of the aneuiysm Occasionally the diagnosis is difficult, especially 
when the aneurysm is deep to well-developed muscles The most common con- 
ditions which may be confused with aneurjsm are sobd tumors which lie be- 
neath or upon large arteiies with resultant transmitted pulsation and with a 
biuit from partial compression, and conditions of partial constriction of arteries 
by sear tissue associated ivith at systobc bruit Rarely scalenus anticus com- 
pression and cervical nbs may cause signs simulating aneuiysm and may indeed 
be associated with aneurysmal dilatation of the artery 

In those instances of costoclavicular compression reported by Falconer and 
WeddeU no signs aie described which would have made one suspicious of 
aneuiysm In one of the four cases they described, the subclavian artery was 
sbghtly dilated prommal to the pomt where it passes underneath the clavicle 
Because of this occurience they suggested that the distal artery dilatation ob- 
seiwed in certain cases of cervical iib may actuaby have been unassociated with 
cervical nb pressure but may have resulted from a coincident costoclavicular 
compiession In those cases of ceiwical nb and scalenus anticus syndrome m 
which there are signs suggestmg aneuiysm or m which arterial dilatation is 
noted at operation, attention to the disorder ordmanly results from the neuro- 
vasculai complaints m the extremity 

In the cases of costoclavicular compression reported by Falconer and 
Weddell, backward and downward movement of the shoulder caused the greatest 
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compression of the subclavian vessels, and liypei extension of the neck did this 
to a lessei extent No mention is made of the effect of lespiiatoiy movements 
It is of interest that in the case I have deseiibed deep inspiiation completely 
occluded the subclavian aiteiial blood flow Theie vas evidence of paitial com- 
pression of tins vessel as manifested bj'’ a s3'stolic biuit vhen the patient stood 
01 sat ivith Ins aim hanging down unsuppoited Backvaid and downwaid move- 
ments of the shoulder and hj'pei extension of the neck seemed to have little 
further demonstrable effect In cases of costoelanculai compression obseiwed 
m the future with the vasculai or neurologic complaints described bj'’ Falconer 
and Weddell it will be of interest to obseive ivhethei theie is present any ab- 
normal pulsation, systohe bruit, and whether the pulses m the arm are obliter- 
ated by deep inspiration 

The ease I am lepoiling leinescnts, as far as I am aivare, a new type of 
syndrome simulatmg aneuri'sm The patient had no complamts at all Be- 
cause of a wound 11111011 might have iiijuied the subelai lan 01 axillaiy aiteiw and 
signs suggestive of aneuijsm he ivas tliought to have an asimiptomatie traumatic 
arterial aneuiysm Piior to opeiation no doubt existed as to the validity of 
the diagnosis Aneiuysms m this aiea as large as lemons, have, m my ex- 
penence, not mfrequentlj'' been accompanied by less convincing signs, such as 
no pulsatmg mass, no thiill, less strong pulsation, and less intense bruit So 
strong was the impiession that the patient had an aitenal aneurysm that he 
was subjected to two operations No aueuiysm can be explored without the 
definite possibility that its cure may entail hgation of the arteiy involved Al- 
though the subclavian and axillaiy ai terms can often be seveied ivith relative 
impunity this is not necessarily true I have reeently seen a patient operated 
upon elsewheie for such an aneiuysm, m whom gangrene and loss of the thumb 
resulted Arterial aneurysms, in contiast to arteriovenous aneurysms, piovide 
notoriously poor stimulus for development of collateral circulation The efficacy 
of sympathectomy m improving a fimctionally insufficient collateral circulation 
is weU established For these reasons the patient ivas sympathectomized pnor 
to exjiloration Had the proper diagnosis been made before operation the pa- 
tient might have been spared these operative procedures It is in the hope that 
I'ecognition of the syndrome described, rare though it may be, may be useful 
m this regard that this case is repoited The question can be raised as to whether 
the clmical picture was the same before and after operation It can only be 
said that nothmg was done at exploiation which should have altered the situa- 
tion and that the postoperative findings offer adequate explanation of the pic- 
ture presented before operation 

SUMMARY 

A case of costoclavicular compression of the subclavian aiterj'- is piesented 
and discussed which closely simulated that of arterial aneurysm 
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BATTLE CASUALTIES FEOM THE PHILIPPINE ISLANDS 

Summary of Experience "With Pour Thou‘«and and Forty C^ses 

Lieutenant Colonel Herbert Conway, New York, N Y , and 
]\Iajor Kenneth B Coldwvter, St Louis, JIo 
I^Iedical Corps, Army of the United States 

T he surgical management of battle casualties has been dii ided appropi latelv 
by ChurclnU mto initial suigery, repaiative suigeij, and leconstiuctive 
surgery 

This presentation is an anal} sis of surgical battle casualties admitted to this 
general hospital in HoUandm, Dutch Neu Gumea, fiom the campaign for the 
Philippine Islands in World AVai II During a period of five months, 4,040 suigi- 
cal battle casualties (wounded m action ) were hospitalized Dm mg the first six 
weeks of the campaign, patieuts were transported to this hospital via hospital 
ships, ariivmg five to ten dajs alter iiijurj As the battle Imes extended to the 
Northern Phdippme Islands, the time inteiral between injurj^ and admission to 
this hospital increased Eraeuation of patients m these latter months necessi- 
tated emergency treatment at a battalion aid station or dealing company, an 
ambulance ride of -vaiyrng uumbeis ot miles, tieatineut at an evacuation hospital, 
and transfer to a landing ciaft and to one oi more hospital ships over a period 
of time averaging twenty-one dars Supply and evacuation lures, wdnch m the 
Southwest Pacific extended over island chaius and long water loutes, created 
a militarw situation m whicli medical installations of all echelons were called 
upon for the ultimate lu srugical care Data pieseuted in this analysis 
represent a tribute to the excellent relav management of patient caie by medical 
units in the forward areas and by the medical and niiismg staffs of hospital 
ships Although many of the woruided were evacuated from the Philippmes bv 
air to general hospitals the patients reported upon in this analysis all were trans- 
1)01 ted Ma hospital ship Since the campaign for the Philippine Islands was 
the first large scale amphibious operation in the Southwest Pacific, it afforded 
the opportiuiity to study the effects of hard leaiiied lessons in militaiv medical 
practice To one of us who had cared for battle casualties from the jungle fight- 
ing m New Guinea, on New Biitam, and on the Admiialty Islands in the earlier 
jeais of the war, it was apparent that the impioved condition of the patients 
and of their wounds was due to sereial muovations in military medical methods 
One of these w as ready ac ailabilitv of whole blood at the time of beach landmgs 
This was supplied hv landing craft equipped with refrigerated blood banks 
Surgical teams, the peisounel of which were recruited from the best surgical spe 
cialist talent m this theater of war, functioned m the forward area, often in the 
front Imes The fact that srngical consultants, vested with author ity to define 
the treatment of the casualties, assumed the role of instiaictors, constantly ad- 
vising, consulting, and teachmg, was a factor of inestimable value Because of 
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tlieir relatiA'c adaplabilitA' to Iho iipois of life m a fo\ liolc, A'oimgei medical 
giadiiates often A\eic assigned 1o the medical installations in the fon\aid aieas 
While these cffieeis a\cic suited liettei tlian oldei snigeons to the life nndei 
battle conditions, it aa'os not ahAOAs tine that tlieii InioAilcdge of siiigical pim- 
ciplcs and pioeediiics aaos sntTieient to meet the demands of eaih’’ snigical caie 
of casualties It aaos the exeellcnee of the piofessional actnitics of these A'oung 
officers Aihich iCAvaided the cffoits of tlic snigical consultants dining the cam- 
paign foi tlie Plnlippinc Islands Tlie A\onndcd airiA'cd at gencial hospitals 
in better condition than did tliose oi carlici campaigns A faetoi aaIucIi con- 
tiibuted to this lesult A\as that the tianspoitation of Mounded soldiei-s by hos- 
pital ships, stalled Ainth selected piotessional peisonnel and equipped A\ith all 
neeessaiy facilities, lepiescnted a stc]) in continuation of ticatmcnt lather than 
an interiTiption to it Tlie piofessional pei-sonnel of the foinaid aieas and of 
the hospital ships inaA' aicm Avith satisfaction tlie facts that 43 pci cent of pa- 
tients leceived adequate dosages of penicillin A\hile en loiite to this hospital, that 
71 pel cent of patients leqiiiiing snigciA'^ lecened then initial opeiative siiigeiy 
Avithin eight hoiii-s after inpiiA , and that only foit> -sl\ patients (appioximately 
1 pel cent) dei^eloped seious anaeiobic mfeetion or gas gangiene 

In the eontnuiation of snigical management of casualties the repaiative 
phase of surgeiy is earned out in the srcncial hospital AVith adequate facilities 
and personnel the oppoitiinity is piesiiited heie to stait the patient on the load 
to recoAerj’- Causes of fei'ei aie deteimmed, anemia is combated bi’’ frequent 
transfusions of blood, tropical diseases aie diagnosed and tieated, infected 
Avoiinds aie gwen Avide drainage, fractures aie reduced, granulating Avounds aie 
closed bA’' secondary siitiiie oi skin giaftmg, complications aie managed, and 
physical therapA’’ is started Thus, in the Southwest Pacific Theater of War, due 
to the circumstance of distance and the strategic locations of general hospitals, 
the lepaiatnc phase ot surgeiy has had an opportunity for deA^elopment Avhich 
has been unequaled in this Avoild conflict It is true that as the surplus of empty 
hospital beds dnnmished, there Avas pressure to evacuate patients promptly to 
the Zone of the Interior But the decision as to whether any patient was in 
condition to be transported over the long Avater route to the United States rested 
finally vath the professional staff of the general liospital Thus, it Avas the pobey 
to liold major fractures until tlieii fragments weie united solidly, to close aU 
wounds by secondary siitiiie or skin giaftmg, to lemoAm foreign bodies, to man- 
age the late treatment of gunshot wounds of the head, to repair injuries of pe- 
ripheral neiwes, to tieat hemothorax vigorously until full expansion of the limg 
AAas effected, to reduce compbeated fractures of the jaivs and facial bones, to 
maintam traction effectively to amputation stumps, to treat the secondary com- 
plications of peripheral vascular mjuiy, and to mitiate the Si’s! steps m the 
pliAsical and mental lehabilitation of the wounded Here agam the far-ieaclung 
influence of the professional consultants of the Aimy Service Forces Avas em- 
denced ui the accurate selection of professional personnel to fit the needs in 
siirgem and the surgical specialties in these large general hospitals Ailuch often 
housed as mauA as 3,000 patients at one time 
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Of the 4,040 surgical buttle casualties which Mcie aclinitted to this hospital 
from the campaign for the Philippine Islands, exact statistical data aie available 
on 3,383 patients The infoimation in this nnalvsis vas gleaned fiom a peisonal 
stud}" of the patients and then disabilities by a medical officei as they ai lived 
at, and undenveut treatment in, this general hospit.il The leport is ananged 
similai to the fashion of beside analysis Anatomic locations of injuries are 
considered first Then, in oidei, complications, tieatment before arrival at this 
hospital, the time inteiial between injurj" and opeiatnc surgical treatment, the 
elapse of time between mjuiy and aiiival at this hospital, the eondition of the 
patients on admission, the mortality rate, and the causes of death vill be dis 
cussed 


Table I Wousds of Soft Tissue in Analysis of 3,383 Battle Casualties 


ANATOillC LOCATIO^ 

NUMHEU 01 WOUNDS 

pfh cent of tot at 

Scalp 

105 

3 3 

Paco and neck 

222 

70 

Thoracic wall 

284 

91 

Abdomen 

124 

39 

Buttock 

ICl 

51 

Shoulder 

234 

75 

Upper eYtremity 

GC2 

212 

Lower extremitj 

1 045 

33 5 

Multiple minor wounds 

1C8 

53 

Bums 

59 

1 8 

Blast swnptoms 

55 

1 7 

Total 

3,119 



In Table I arc listed tlie locations of uounds of soft tissue The high in- 
cidence of wounds of soft tissue (71 per cent of all wounds) compaied to the 
relatnelv low incidence of fractures (29 per cent of all wounds) in tins war 
against the Japanese suppoits the impression that the explosive missiles (mortar 
shells, artillery slieUs, and bombs) of the enemy commonh fragment into many 
small particles Not man} patients were seen who vere struck by very large 
fragments of shells Piobabh" in some cases laigei fragments of shells were 
removed from patients at medical installations in the forward areas Many 
repoits, houevei, are in agi cement that larger shell fragments were not en- 
countered as often as verc multiple smallei ones and that the unpact of these 
larger missiles usuall} caused death CommoiiU these small missiles caused 
great damage to soft tissues or bones although the wounds of entiy and of exit 
were relatively small The largest foreign body removed from the group of 
patients at this hospital was a fragment of hand gicnade which measured 2 by 4 
cm The historical pattern of wai uounds is followed in this senes of cases m 
that the extremities were involved in 62 per cent of the cases Forty of the 
fifty-mne cases of bum were flash bums sustamed on the decks of Liberty ships 
iihich uere ciash-dned ■while m harbor 

It IS mteiestmg to note that -wounds of soft tissue occuired almost two and 
one-half times as often as compound fractures Thus, the importance of the 
surgery of wounds of soft tissue is emphasized. It is one of the most important 
aspects of reparative surgery^ Approximately one-thiid of the procedures in 
operative surgery m this hospital Mere diiected toM^ard the closure, the revision, 
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01 the skiu giafting of wounds of soft tissue It is belieied that the suigeon 
who emphasizes the piompt suigical lepan of 'wounds of soft tissue wiU accom- 
plish more hj" letiiiniiig soldicis to dull and bv picventmg ultimate deformity 
than yiU the suigeon yliose effoi’ts aic limited to the eaie of the moie giaie in- 
juries of the osseous, vasciilai, nenous, oi other systems 


Table n Filictdres in Awlasis of 3,383 Battlf CiisoiLTiES 


ANATOMIC LOCATION 

NUMBFR OP CASES 

PER CENT 

SkuU 

62 

49 

Facial bones including mastoid 

47 

3 7 

ilandible 

80 

71 

Spine 

29 

23 

Bibs 

80 

63 

Pelvis 

30 

24 

Slioulder girdle 

57 

4 5 

Humerus 

322 

07 

Forearm bones 

111 

8 7 

Bones of wrist and band 

106 

84 

Femur 

143 

11 2 

Patella 

12 

1 

Tibia and/or fibula 

174 

13 7 

Bones of ankle and foot 

123 

97 

Wounds of knee joint 

47 

3 7 

Wounds of elbow joint 

20 

1 6 

Total 

1,272 



As shoivn in Table II, fractures of the femur (11 2 per cent of all frac- 
tures) are not significantly more frequent in occurrence than are fractures of 
the bones of the face (10 8 per cent of all fractures) Fractures of tire skull, on 
the other hand, account for leas than 5 per cent of the major fractures This 
is mute evidence of the particular yalue of the metal helmet m the Pacific war 
m which the enemy up until this tmie has used small bullets and shells which 
fragment mto small particles In the Luzon campaign more heayj’" artrlleiy 
was employed and the mcidence of fractures of major bones was greater than 
in the earlier fightmg m the Philippines 


Table nx Amputations in Analysis of 3,383 Battle Casualties 



TYPE 

NUMBER OF CASES 



Disarticulation, shoulder 

1 



Arm 

18 



Porearm 

4 



Segments of hand 

36 



Thigh 

25 



Leg 

20 



Segments of foot 

S 


■ 

Total 

112 



In warfare the mcidence of major amputations is of prime mterest Ex- 
cludmg the paii;ial amputations of the hands and feet only sixty-eight or 2 per 
cent of battle casualties had been subjected to major amputations It is reason- 
able to conclude that all patients who sunnyed major amputations were ad- 
mitted eyentually to a general hospital There were onij three cases m which the 
mnputees had lost both limbs One of these had lost an arm and the opposite 
leg , the other had lost both arms , the thu d had lost both legs Pon\ ard installa- 
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tions regulaily peifoimed the guillotme t^-pe of ampxitation at the lowest pos 
sihle level and traction to the skin had been applied to the amputation stumps 
m preparation for tianspoidation in all lint ten of the patients As a result, at 
the time of arrival at tins hospital, the wounds shoM ed healthy granulation tissue 
with the skin of the stump drarni dowm over the lei el at which bone and muscle 
had been incised In the management of these wounds of amputation stumps, 
It was appal ent that the eicatiicial effect of long-standing granulation tissue 
woiked smeigisticalli inth external traction on the skin to reduce the open 
wound to a minimum m a period of foui to six i\ eeks Contrarj’- to the principles 
of surgeiy of simple wounds of soft tissue, there wms no mdieation for procedures 
of seconder j sutuie or skm giatting These patients were gi\en intensive physi- 
cal theiapy to the muscles of the stump and attention w'as directed toward the 
psychologic adjustment of the patient to his newly acquired deformity hlanv 
patients who had lost an arm or hand had learned to accomplish tasks such as 
imting and shavmg at the time of their evacuation from this hospital Remsion 
of amputation stumps is a responsibility of the centers f oi reconstmetn e surgen 
in the United States 

Included m Table IV aie the iniiuies of aU organs oi stiuctmes other than 
skm, muscle, and bone These made up 23 per cent of the total number of 
eases Comparing Tallies II and IV it is noted that forty-seven oi more than 
two-thirds of the sixti-two patients with skull fractures liad evidence of associ- 
ated mjuiy to the brain In tw entj seven of these, mtraci amal abscess had de- 
1 eloped as a result of gunshot wound In all of these the abscess was centered 
about the mdriven fragments of skidl Often the missle had lodged at a distant 
site m the bram oi had made its exit from the skull The late tieatment of war 


Table IV ViscERiU, Injuries in Analvbis of 3,38S Battle Cablaities 


ORGAN INVOLVED 


NUMBER OP CASES 


Brain 

Spinal cord 
Penpheral nerve 

Eye (forein body, contusion, laceration) 

Ear (svmptoms of blast with perforation of 
tympanic membrane) 

Pharynx 

Thyroid 

Lung 

Wound of the chest and abdomen 

Penetrating wounds of the abdomen (no injury to viscera) 

Perforation of the stomach ' 

Perforation of the small bowel 

Perforation of the colon 

Liver 

Spleen 

hadney 

Ureter 

Bladder 

Testis 

Penis 

Scrotum 

Spermatic cord 

Urethra 


47 

40 

149 

92 

149 

8 

3 
167 

9 

30 

5 

7 

26 

10 

1 

10 

1 

12 

5 

7 

7 

1 

4 


Total 


790 
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wounds of the head will be discussed m auothei publication - Of the twent 3 "-one 
patients with paraplegia due to injury to the spinal eord, fifteen weio tieated 
by laminectomy The opeiativc piocediuc had been caiiied out on ten of these 
in hospitals m the fonvaid aieas Neuiologic examination and x-iaj’^ findings 
showed that laminectomv oftcied hope of iminoicmcnt ni only five patients dui- 
ing hospitalization here Follow mg ojieratiou tw o of these reeovei ed completely 
from paialj'sis and m thiee there was definite impiovenieut Theie weie 149 
cases of injury to peripheral neiies Foitj'-nine of these w'eie in association 
with fractures In foiti-flie cases iieuiolj'sis or nene suture W'as peifonned 
and m twelve others lepaiatiie sin gen of iienes was done at the time of opeia- 
tion for peripheral aneui'jsm In fifti-five cases the patients w'eie evacuated to 
the United States, their wounds haiing healed spontaneously or bj' secondary 
suture or skm grafting Theie weie only two patients in this entire senes in 
whom both eyes had been enucleated One of these patients succumbed to 
meningitis secondarj’’ to persistent rliinoiThea The cases of blast weie those m 
which the symptoms of tinnitis, headache, or yeitigo wmie associated wuth objec- 
tiye evidence of blast injury such as peifoiation of the tjunpanic membrane 
One wound of the thjToid was inteiesting and bears lepoiting The soldier was 
hit in the right cheek bj" a 30 eahbei buUet which took out tlie maxillary teeth 
and passed through the lower margin of the mandible Then, turning butt end 
downward, the bullet passed doivn into the neck where it gave him only moder- 
ate discomfort At operation it was found completely buried in the upper pole 
of the left lobe of the thjuoid 

There were two cases m Avhich wounds of the kidney presented the indica- 
tion for nephrectomj’- One of these was of interest m that previous opeiation 
had been performed aboard ship Hemoiihage from a large perforating wound 
of the lower pole of the kidney had been contioUed by packing Secondary 
hemorrhage while in this hospital necessitated operative mtervention The 
missile had destroyed the central substance of the lower pole In addition, 
there was a vertical fracture of the upper pole so that nephrectomy rathei than 
heimnephrectomy was necessary Another case of mjury to the urologic tract 
is of mterest This patient had been wounded by a 25 caliber nfle bullet which 
entered the left buttock 'Wlide voiding, the patient noted that the stream of 
urine suddenly stopped He was able to palpate an object m the permeal 
region and succeeded m voiding the 25 cahber bullet Orchidectomy was 
necessary in four of the five cases of injury to the testicle Wounds of the 
penis were minor m three cases, while in one case extensive deformity had been 
caused by cicatricial replacement of the corpus spongiosum Reparative surgery 
by means of plastic flaps was successful in aU cases 

Table V gives a fan msight mto the operation of a smgical seiviee m a 
general hospital m the Communications Zone In 341 cases there were major 
comphcations as listed here Minoi complications of wounds and the problems 
Associated with mtercuirent tiopical diseases are not included Analysis of the 
AAses of mfection and gangrene due to Clostridnm xcddni will he set forth m 
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Table V Compuoations in Analysis op 3,383 Battle Casualties 


LOCATION 


NUilBEK OF CASES 

Bram abscess 


15 

Epiduial abscess 


10 

Fungus cer^bn ^ 

Pneumocepbalus i 

Ehmorrliea 



Paralysis due to cerebral injuri 


25 

Paralysis due to lujurv to spinal cord 


21 

Hemotborax 


79 

Hemothorax (fibrmous) 


7 

Puoumothorax 


6 

Tension pneumothorax 


1 

Empyema 


49 

Bronchopleural fistula 


S 

Subphremo abscess 


5 

Paralysis of recurrent larimgeal ner\e 


5 

Peritonitis 


1 

Pecal fistula (colostomy) 


14 

Fecal fistula (rectum and buttock) 


S 

Hnnary fistula 


13 

Bladder 

7 


Ureter 

2 


TJrettra 

4 


Tafeetions and gangrene due to Clostridium welchii 


31 

Pyroarthrosis of knee 


14 

Volkmann’s contracture 


1 

Vascular complications 

6 

27 

False anenrvams 


Pulsating hematoma 

4 


Artenovenons fistulas 

10 


Laceration of arterv peripheral 

4 


oircnlatoTV gangrene 

Aneurrsmal vanx (common iliac vessels) 

1 


Secondary hemorrhage from arterial tear 

2 


Total 


341 


detail m a subsequent commumcation ® It is interesting to note that this com- 
plication occurred m onlj’’ 1 1 per cent of aU cases and in 3 6 pei cent of the 
1,272 cases of fracture 

Intrathoracic complications occurred in 144 or 80 6 per cent of the 167 
cases m which the missile had transvei'sed the lung or mediastinum In seventy- 
nine cases the complication of hemothorax was handled competently by frequent 
thoiacentesis duiing the early weeks aftei injuiw Fibrinous hemothorax devel- 
oped m only seven cases Pneumothoiax was present m only three patients 
and these were cured by lepeated aspiration In one case tension pneumo- 
thorax was managed successfullv bv aspiration wuthont resortmg to water-seal 
or flutter-valve decompression Analysis of the forty-nine cases m which em- 
pyema had developed is of mterest None of these patients were admitted to 
this hospital until the fourth to the seventh week following injury In the 
early days after injury these patients were transferred to several hospitals 
and three ships, and thoracentesis had not been done regularly Roentgenograms 
showed complete collapse of the lung and aspiration yielded thick pus The 
fact that m the majority of cases the causative organism was not recovered 
on culture was attributed to the intrathoracic injection of penicdlm Sixteen 
of these patients responded to repeated aspiration and mjection of penicillin 
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Sixteen were tiealed bv closed aspiiation drainage and seventeen by tlioracot- 
omy Tbe late tieatmcnt of ceiebial complications due to gunsliot wounds of 
tbe head" and also tbe management of pulsating hematoma, false aneuivsm, and 
arteriovenous fistula^ will he icported upon in detail in subsequent coramuni- 
cations 

Aftei consideiation of the t^pcs of mini} and then complications, interest 
centered m the tieatment befoic aiinal at this hospital As is shown in 
Tables VI and VII, an amazmgh higli peieentagc of casualtias received the 
benefit of theiapy with penicillin oi sulfonamide dings oi both The condition 
of these patients on aiinal and the iccoids of then tieatment in the forward 
areas reflect the greatest eiedit on the -woik of the fonvaid echelons of the 
Medical Depaitment of the Aimy 


Tabu VI TREATiCENT Before Ann \al at General Hospital in Axaiysis 
OF 3,3SS Bvttlf Casualties 


patient received 

NUMBER OF patients 

PET CENT 

Adequate sulfonamides 

2,849 

84 0 

Pemoilliu 

1,479 

43 0 

Gas gangrene antitoxin 

174 

5 

Operative surgical treatment 

2,502 

73 C 


Seventy-three pei cent of aU patients had lequned opeiative suigery 
Sulfanilamide and penicillin had been started at the tune of fiist surgical 
treatment and had been eontmued until the patients weie admitted to this 
hospital or until the clinical couise indicated its discontmuance Undoubtedly 
this vigorous therapy as an adjunct to surgery was rewaided by a lowered 
mortabty rate However, it was the united opuuon of surgeons who tieated 
these war wounds that the mtiamuscular injection of penicillin did not in 
itself produce healthy granulation tissue Wounds of patients who had been 
treated with penicilbn showed no outstanding difference from those in patients 
not so treated The health of the wound was a direct reflection of the adequacy 
of the local surgical treatment The conclusion follows that surface infection of 
wounds still IS a problem for treatment by d6biidement and suigical dressmgs 
1 one of the wounds had been treated locally with pemcfllin prior to arrival at 
this hospital The low number of cases in which gas gangrene antitoxm was used 
IS an indication of the lack of confidence exhibited by surgeons generally in the 
of this agent In the chnical management of cases of infection or gangrene 
ue to Cl welclm there was no convmcmg evidence that the antitoxin is of value 


Table VH. Time Interval Between Injury and Operative 
Analysis oi 3,383 Battle Casualties 

SuBOiOAL Treatment in 

TIME operated upon 

NUMBER OF OASES 

PER cent 

Under 8 hours 

1,781 

" ni 

Onder 12 hours 

245 

9 7 

Under 24 hours 

268 

10 7 

Under 48 hours 

141 

5 6 

Over 48 hours 

07 

2 6 

Total 

2,602 
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Moreover, it was found that penicillm was not of value in combating the toxemia 
or the sepsis in such cases These points will be discussed in a separate publica- 
tion ® 

Attention is called to the gieat difficulty expeiienced in evacuatmg the 
wounded at night because of the Japanese night mfiltration tactics Despite the 
difficulties of amphibious opeiations and the problems ui jungle fighting, 71 per 
cent of those patients requiring operative suigeiv were operated upon under 
eight hours This efficiency in e\ aeuation of wounded and in the a\ ailabdity of 
equipment and personnel for the eailj' tieatment of casualties in the forward 
areas will go down in the liistory of the Aimy Sledieal Corps as one of its glori- 
ous achievements The necessity foi the performance of debridement in that 
golden period befoie a contammated wound is converted into an infected one 
was demonstrated m World War I In this confiict the patients also had the 
advantage of oral sulfonarmde therapy from the time of mjury until the time of 
operation 

Of mterest also is the time inteival between injury and arrival at this gen- 
eral hospital As piewously stated, the casualties included m this analysis 
arrived fairly soon after mjuiy durmg the first si\ weeks of the peiiod reported 
upon Durmg this time the fighting w as on Le-\de and Samar Islands and 1,112 
01 33 pel cent of the group of 3,383 casualties aimed on the fifth to the tenth 
day after mjury The remamder arrived from eleien to fifty-five days after 
mjurj^ as the battles took place m Luzon and related islands m the northern 
Philippmes 

After determmation of what had happened to these patients m the for- 
ward areas, mterest centered on then condition on admission to this hospital 
Of the 3,383 patients, 219 were critically lU Two patients were moiibund on 
ainval and both died shortly after admission Thiee hundred ten patients had 
fever with elevation of temperature ovei 101° F Plaster casts m 318, approxi- 
mately 25 per cent of the fracture cases, were malodorous, stamed, or broken 
Two hundred forty -four or 7 per cent of aU cases had secondary anemia, the red 
blood ceU count bemg 3,000,000, or lower Excludmg fiactuies of the mandible 
which will be discussed m detail m another publication, there were sixty-three 
eases m which the fraetme had been immobilized miproperlv These made up 
5 per cent of the fracture cases ‘ ‘ Tobruk” spbnts had been applied m ten eases 
All of these showed severe edema of the ankle Two developed anaerobic 
cellulitis Velpeau bandages reinforced with plaster had caused pressure necrosis 
over the domum of the hand or forearm m three cases of fracture of the humerus 
Apparently this type of dressmg was faioied by some medical officers who were 
conscious of the difficulties of transporting patients weanng abduction shoulder 
spicas 

There were nme deaths m this senes of 4,040 consecutive battle casual- 
ties This fixes the case mortahty rate at % of 1 pei cent The condition of the 
patients at the time of embarkation for the Umted States from this post was 
such that it IS unlikely that any of them faded to survive The causes of death 
are as follows menmgitis secondary to cerebral abscess, two cases , gas gangrene. 
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tliree cases, peritonitis and gnngieiie of abdoniinal ivall, one case, pulmonarj^ 
embolus arising from femoial aiteiioicnous fistula, one ease, liemoiihage from 
aneurysmal varL\ of the common iliac \cins, one case, puiulent pericaiditis 
and septicemia follouiiig diamage of siibphicnic abscess, one case 




expciicnces uith 4,040 suigicnl battle casualties fiom the 

18 nLcTt/d'' mi" ^ Detailed analysis of 3,383 of those cases 

Dutch TCpw n patients who weic admitted to a gcneial hospital m 

comphcation. pieseiitcd conceinmg the types of injuiy, the 

tween m !! fo’^'vaid aicas, the tmie mteival be- 

adnussTon t i ticatnient, the elapse of time between uijury and 

rate and th ^^o^P^tal, the condition of the patients on aiiival, the mortality 

t^eC . one-half 

by small enbh fiactuics The ma 3 oiity of woiuids were caused 

soft Ci damage to undeilying 

cent of cases i^htv f amputations had been peifoimied in only 2 pei 

from the time -F^ ' patients had lecen ed sulfonamide therapy 

whde en routc^tn S mtianiuscular penieilbn in adequate clinical dosage 
; e f >-.1^ percentage It 

surgery has bln rcfll ^ si^onaniide drugs oi penicillin as an adjunct to 
wounds has nrovidcd ° saving of many lives Close observation of 

infection of senn ciadence that such theiapy lias resulted m less extensive 
thoracentesLs nt ^'’^ds Cases of hemothoiax which had been tieated by 
which had nnt h uiteiwals did not develop complications whereas those 

fibnnoM hemothn? f^uther by the development of 

occurred m 1 1 n empyema Infections oi gangrene due to Cl welclm 

of these Iintti cases and m 3 6 pei cent of aU fractures Thirteen 

station thereforITv^'"r f mortabty rate at this 

The ni % of 1 per cent 

resulted m certam military medical methods in this theater has 

general hospital^^T^ condition of patients and of their wounds on arrival at a 
included avail h m military medical practice duimg this campaign 

the forward ^ whole blood m the forward areas, the assignment to 

talent and surgical teams compiismg the best available professional 

strated d t" effoi-ts of the surgical consultants who advised, demon- 

west Pa d ^ forward areas The distances mvolved in the South- 
tively n"\" urmg the campaign for the Philippme Islands necessitated a rela- 
uere period for the patients on the hospital ships Slany patients 

Patie T general hospitals by an but this hospital received only those 

at ^ ^ were brought by ship The stiategic location of general hospitals 
y P°uifs fai distant from the Umted States during this campaign afforded an 
surg™^"*^ °PPCrtunity for the application of the principles of repaiatne 
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This analysis of battle casualties reflects the greatest ciedit upon the work 
of the medical installations in the forward areas for, in the campaign for the 
Philippme Islands, emphasis was placed on gettmg the surgeon to the patient 
as well as upon the piompt eiacuation of the wounded 

The subjects of aneurysm, gunshot w’ounds of the head, infections and 
gangrene due to Cl wel-chti, secondary suture, and skin grafting wiU be pre 
sented in subsequent publications which aie in preparation at this time 


REPERENOES 

1 Conway, Herbert, and Coldwater, Kenneth B Principles in Separative Plastic Surgery, 

Surgery 19 437, 1946 

2 Conway, Herbert, and Hendricks, Robert T The Late Definitive Treatment of Gunshot 

Wounds of the Head, Surgery (In press ) 

3 Conway, Herbert Anaerobic Infection and Gangrene of War Wounds in Casualties 

Ihom the Philippine Islands, Surgery 19 553, 1946 

4 Conway, Herbert, and Plain, George Pulsating Hematoma, Palse Aneurysm, and Arteno 

venous Fistula Due to War Injuries, Surgery 19 383, 1946 



AIR BLAST EFFBCT IN A UAA’IO 

Captain^ AV B Snri,L,i7i, Alpnicvtj Conr';, axd \ jok S AI lions atji 
Sanitary Cori*';, Akm\ oi Tiin Umti d Static 
(From the Amnored Hfcdical Fi'starih J.ahoraiorv 1 or/ Kiior, Kv ) 

TT IS not definitely knosvn hosv cFctfnc a lole nii blnst ])lnss m the neuUnhra- 
1 tion of enemj^ cave cinplaeemcnts vlicn iclalisch small ehnifrcs of high ex- 
plosives are used Although death of pcisonncl in cases nsualls' results from 
the prunarv air blast it is not possible to lelate the chaigc to its 00.00111011 ess 
smee data on the blast effects of cxplosncs detonated in clased spaces aie not 
available BemaB stated that bombs exploding ssithui buildings ivonld pio- 
uee blast effects gieatei than those 111 the open because of leficctance of shock 
^ves from the walls, theiebj pioducnig a “piolongcd piessuic ” Tlie present 
v was imdei taken to make some nieasuiements on the de/rit’c of amplifiention 
0 ast effect occunmg in a cave and to delineate the cfleclisc ladius of the 
Dlast resulting from a typical small chaige of high explosu c 

1+ death vdiich is unaccoinpaincd by extoinal nipii’j, and yet re- 

trauma induced by high explosives, has excited inteiest foi many 
Lo + ^ j Populaily ex-piesscd in the caily nineteenth centnrj^ as 

shot” aud a death picsumably resulting fiom this was 
^ ° eman in 1812 ° Howcvei, serious attempts at elucidation of the 
AVar^T^^N^i.^ pathology of blast uijuiy did not come until during AVorld 
and TJ 1 ° 3 specific in the pathologic pictuie had been sIiomti imtil Cai’ver 
monar^^^' fairet and Durante,® and Hookei® leported the piesence of pul- 
damapp ®^^™^®iital anunals Ciuient expeiience indicates that gross 

monarv ^ occurs m both experimental and clinical blast injury Pul- 
StcTOntw- indisputable importance m the blast syndrome, but 

system ^olt that more subtle injuiy to the central nervous 

responsible foi the fatalities 

of on Q ®^ply a veiy intense sound wave set in motion by the detonation 
phase Th ^ composed essentially of a positive and a negative 

■which act ^ ■wave consists of a rapidly travebng shell of compressed air 

sure ma by hydrostatic pressure Although the initial pres- 

with th ^ ^ “oosauds of pounds per square mch, the piessure falls off rapidly 
existm ^ distance The negative wave which is the relative vacuum 

mch ft ^ positive pressure shell cannot exceed 15 pounds per square 

Aeco d ^ ^Poitance to note that blast waves can be reflected from surfaces 
gly, mdividuals within enclosures are provided protection from ex- 

plosionsoecunmguitheopen- 

y ^ generally assumed that the high positive piessure waves produce the 
__^_^_^jury by a purely mechanical tiaumatic effect but there has been con- 
Recehed for publtcaUon Nov 16 1945 
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siderable discussion as to the possible effects of tlie negative phase Zuckerman“ 
has shown that various animals subjected to the compression phase alone ex- 
hibited the pathologic changes found in patients suffeiing fiom blast Latner’ 
has produced similar lesions in mice exposed momentaiily to low pressuie The 
use of animals of this size lunits the application of his results since sensitiinty 
to blast vanes inveisely vutli weight of the animal Additional endence on the 
cause of typical blast effects has appealed in general reviews on the subject 
of blast 



Fig 1 — Spatial relationship of £;oat3 and 4»xplo3!ve OuUlnH of cave is superimposed on the 

positions occupied b> the goats 

The syndrome of air blast injury has been clearly desenbed Depending 
upon the size and effectiveness of the charge in relation to the protection af- 
forded hy distance and shielding, the extent of the injuiy may vary from un- 
detectable changes to death itself Cyanosis and dyspnea frequently occur as 
indications of lung injury There may be coughing and chest pain, sometimes 
accompanied by hemoptysis Although physical examination of the chest at 
first may reveal but little, the radiologic pictuie usually shows mottlmg due to 
pulmonai'y hemorrhage However, physical signs of consolidation and/oi 
pleural effusion may become evident the next day Injurj^ to the ears is com- 
mon “ Tmnitus, deafness, pam, hemotjunpanum, or perforation of the dium 
may occur 

Pathologically^'* the most strikmg and consistent findings are localized m 
the lungs Grossly, the limgs present hemoirhages of various shapes and sizes 
Linear hemorrhages are found along the nb lines Emphysema, atelectasis, and 
lacerations may also be present Microscopically, the limgs show alveolar hem- 
orihage, emphysema, and edema Any of the other tissues of the body may 
be sites for hemorrhages Rupture of organs, such as the hver, is found oc- 
casionally 



SnELurr ake ITonvATn 

Ait Blast EtFECr is a Cave 


Sin oittv 

Voi- 20, No ), OcToiiiit, lOlO 




i^ape in lethal blast InJurj ^"^ot^emDhvnn* ^-^topay Indicate extenslveneas of putoonary 

^lE 3— Appear,,, ^ emphysematous right apex 

oETi here (see Fig animals exposed to blast In 


cave. Lungs of Goat le not 


^ ^ of lungs of animals exposed to blast in open Compare Tvlth Figs. 
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JIETHOD AND RESULTS 

Since plnsicnl nietliods of mcasmemeiit niai be snliiect to considerable 
erini, animals were employed as biologic indices of blast Five goats (60 to 80 
pounds), staked in a rock timnel, veie exposed to the detonation of tventy-five 
pounds of papci -encased tiiniliotolucnc (TNT ) which had been placed on the 
cave flooi (Pig 1) An additional five goats and twent^-five pounds of TNT 
weie placed in a flat open aiea in positions identical with those in Pig 1, and 
the explosne was detonated All the ainimls veie examined immediately after 
the explasions The cave explosion killed tvo goats nistantlv None of the 
goats in the open vas killed Exaclh thice honi-s latei all live goats were lulled 
bj’" an intiacaidiac injection of magncsinm sulfate and veie then autopsied 
Each animal was eaiefullv examined foi evidence of external injuiy The 
thoracic and abdominal Msceia neio msjiected giosslv The lungs with some 
mtiatlioiacie tiachea weie weighed to the neaiest quaiter pound Sections weie 
made of the lungs A summaiy of the positive findings in each goat is piesented 
in Table I The injiiied lungs aie shown in Pigs 2, 3, and 4 The microscopic 
pattem invanably consisted of hemoiihage, edema, einph-^sema, and tearing 
of the alveoli In Goats 0^ and Ic the hemoiihagic aspect oveishadowed tlie 
other findings The sections levealcd the tissues to be entirelj^ filled with blood 
In view of the similaiitv of this picture in all injuicd lung aieas, individual 
findings have not been included in Table I 

DISCUSSION 

The lesidts are a demonstiation that the blast effect of explosives detonated 
in small enclosed spaces is fai greatei than m the open Two of the goats in the 
cave were killed and a thud suifeied model ate blast injurj On the other 
hand, none of the goats m the open wgs kiDed and only one suffered moderate 
blast mjiiij^ The heightened blast piessure in the cave is also indicated by the 
fact that two goats in the cave were hurled ten to twelve feet while none of the 
goats m the open weie even torn loose from then stakes The potentiation of 
the blast wave, probably due to reflection, is gieatest in the immediate vicinity 
of the blast The presence of sharp turns in the cave acted as baffles and pre- 
vented mamtenanee of the full magnitude of the leflected wave throughout the 
oave, smee Goats 3c and 4c suffeied only shght, or no, injury 

Piilmonaiy damage, as the most constant findmg m animals subjected to 
blast, was used as a yaidstick in determmmg effectiveness of charge Smee 
the majoiity of these lesions was found to extend in from the surface of the 
ungs (Pig 2), the external appearance served as a rough mdieatiou of the de- 
gi’ee of blast mjury Therefore, the potentiation of effect withm caves can be 
shown by comparing Pigs 3 and 4 The lungs from Goat Ic weie not mcluded 
m the gioiip photograph of the cave animals as they were used to illustrate tlie 
depth to which the hemorrhages extended into the lung tissue (Fig 2) 

The blast-injiiied lungs showed hemoiihage, edema, and emphysema The in- 
crease in the Heights of the lungs from one to three pounds (Table I) reflects the 
•iegiee of edema and hemoirhage present In the fatal cases, additional interest- 
ing findings mcluded hemoperitoneum, diaphragmatic hemonhage, lacerations 
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of the liver, tears m the ivall of the stomach, massive mediastinal emphysema, 
and emphysematous huUae in the peiicardium ilicroscopically the lungs re 
vealed hemorrhage, edema, emphysema, and tearmg of the alveoh The oceur- 


TABLE I SUMMABY OF POSITIVE AUTOPSY PiKDINGS ON GOATS EXPOSED TO DETONATION OF 

Twenty Five Pounds of TJST T 



AIR 





GOAT 1 

BLAST 




AIR 

NUM ' 

DIS 

EXTERNAL 



BLAST 

BEE* 

TANGE t 

appearance 

THORAX 

abdomen 

EFFECT 

A Goals tn Cave 

Oc 

16 

Dead, thrown 

Clot (100 c c ) m right plen 

Clot (100 c c ) 

Lethal 



12 ft , horns 

ral space, mediastinal em 

in peritoneal 




broken, 
bloody froth 

physema, evtraplenral 

cavity, hem 




linear hemorrha^s, eight 

orrhages in 




in month and 

air blebs in pericardium, 

diaphragm 




nostrils, con 

trachea and bronchi filled 

liver, three 




innctival 

with pink froth Lungs, 

lacerations , 




hemorrhage 

3 pounds, massive hemor 

duodenum, 




rlnge throughout, sub 

subserosal 





pleural bullae 

hematoma 


Ic 

11 

Dead, wedged 

Clots, bloody froth and sub 

Gastric con 

Lethal 



on opeuing 

mucosal hemorrhages in 

tents in pen 




10 ft away 

trachea and bronchi. 

toneal cav 




lungs, 2 V 2 pounds, mas 
sive hemorrhage through 

it) , hemor 
rhages and 






out 

two tears in 
wall of stom 
ach 


2c 

35 

Dazed, 

Numerous submucosal hem 

Petechial hem 

Moder 



dyspneic 

orrhages m trachea and 
bronchi, lungs, 1% 
pounds, SIX hemorrhagic 
rib markmgs on right 
lung 

Lungs, 1 pound, sobtary 

orrhages on 
liver surface 

ate 



3c 

33 



Slight 




hemorrhage in each lung 


4c 

78 


Lungs, 1 pound, several 


Slight 




small hemorrhages m each 
lung 




B Ooats tn Open 


o„ 

16 Dazed 

Bloody froth in trachea and 
bronchi Lungs, 1(4 
pounds, large hemorrhage 
(9 by 3 cm ) in right 
lung, many small hemor 
rhages on lateral surface 
of left lung 

Moder 

ate 


11 

Lungs, 1% pounds, emhy 
sema of right upper lobe, 
several small hemorrhages 
and areas of emphysema 
in left lung 

Shght 

2o 

29 

Lungs, 1 pound, six small 
hemorrhagic areas on 
right and left lung 

Sbght 

3„ 

29 

Lungs l^A pounds, several 
small linear hemorrhages 
in right lung, internal 
hemorrhage m left lower 
lobe 

Shght 

4c 

55 

Lungs, 1 pound 

None 


•Goat In cave and Its control tn Identical position In open (Fig 1) have same number 
being differentiated b> subscript c or o 

tRefers to tunnel distances for cave goats and to straight line distances for goats In open 
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pence of an m the mcdiastiimm and tlic pciieaidnim (Goat Oc) has not been 
previoush leporlcd in cxpeiimcntal animals siibicctcd to higli explosives Theo- 
leticallv, emplijsema of the mediastinum might be expected to oceux fiequcntly 
as an from tlie ruptincd alveoh sliould migiatc througli the pulmonic inteistices 
Its piesenee theie ■would intcifeic uuth pulmonic and caidiac en dilation pro- 
ducing chest pain and dj spnea 

The piepondcianco of pathologic findings in goals in the ca-^e indicated the 
increased effectiveness of high cxplosnc 'when detonated in a closed space In 
extending these data to man it must be cmphasi/ed that the lesults Avould be 
qualitatively the same Hovcaci, quantitatively, the effect would be less, since 
man, due to his grcatei weiglit, is much less sensitiAc than the goat to blast 
pressure 'waves 

SUMMARX 

Goats 111 a caie and in the open wcic exposed in identical positions to the 
detonation of tiventj-five pounds of TNT The lesults indicated that the 
blast effect of high explosives in closed spaces exceeds that in the open 

"W'e wish to express our appreciation to Mr H Coopnmns for the color photography 
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CLINICAL ]\LANIFESTATIONS OF LOCAL SHOCK AND 
THE TREAT]\IENT 

Jaiies E M Thomson, M D , Lincoln, Neb 

DEFINITION 

L ocal sFock is a clmical sequence of pathologic changes exhibited after 
j severe injuiies (paiticulaily crashing) of the extiemities, characterized 
by local tiaumatic vasospasm which maj extend to involve a considerable pait 
of the extremity Acting fiist as a safety reflex to stop hemoiihage and addi- 
tional trauma, latei it mai lesiilt in capillary dilatation mcompeteucv, oi 
decompensation, thereby (1) pieieiitmg iioimal tissue metabolism (anoxia) 
(2) mterfenng with the normal iiitci change of tissue fluids in the legion of 
mjury with loss of plasma, (3) piling up tlie pioducts of trauma (blood plasma, 
shredded soft tissue, fractuied bone, etc ) with no effoit being displaved ton aid 
theu evacuation, (4) endmg often in degeneiation and local death of the tissue 
before circulatorv mtegritv can be le-establisheK 

The phenomenon of local shock is tenninated by (1) “ Nature’s kmdlv 
hand” through the release of the vasospasm and the i e-establishment of capillan 
function and equilibrium, (2) local and general measuies to stimulate leturn 
of circulation adequate splintmg and elevation of the extiemity, cold locaUv, 
heat geneiaUy, and other recognized restorative measuies used in the treat- 
ment of general shock, (3) sjTiipathctic novoeam block, (4) sympathectomy 

SEQUENCE OP APPEIKVNCE OF OBJFCTH'E SYMPTOMS OF LOCAL SHOCK 

Assummg that there has been a severe ciushmg mjun of the leg belov 
the knee, involving soft tissue and bone ivith oi without compoundmg, there are 
the following changes 

1 Almost at once at the site of crush a local area of blanching or decolora- 
tion, a cadavensh appeal ance with a lather distinct bne of demarcation ivith 
normal peripheral color 

2 An almost immediate retraction of the skin ai ea mi olved hy the decolora- 
tion 

3 Local lividitj and coldness of the area 

4 Gradual extension of the decoloration, retraction and coldness above and 
below the site of injurj (particularly descendmg) Hours may elapse during 
this progress Later there is discoloration due to extravasation of fiee blood 
and tiaumatic debris m the tissues 

5 Boggy swellmg which often takes place due to contmued vasospasm, 
capillary decompensation, anoxia, lack of normal tissue metabobsm, mterchange 
of tissue fluids and unabsoibed filbng up of the products of trauma, which if 
not rebeved results m tissue death and gangrene 

Local shock is to the extremitv (leg or aim) what geueial shock is to the 
total human oigamsm It is a potential foreiunnei of general shock. Given 
the foiegomg hypothetical ciicumstances, in which there is local vasoconstriction 
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with an exlending pioeess, a falling blood picssuie nnn A\ell folloi\ i\i(li in- 
ci easing lack of o\Agen and peinianonl tissue damage, 11ieieb'\ aggiavatmg 
dilatation and peinienbilih of Ibc cnpillaiics and the escape of plasma into the 
tissues to the extent that the entiie cllenlntol^ eqnilibiiiim is upset Geneial 
shock Mill take place A\hen this p.itbologic jihenomenon piogi-csses sufficienth" 
Vaiioiis teims ha\e been applied to similai lelativch sraonomons pathologic 
phenomena as'"' aiteiial stiipoi, aitciial confusion, aitciial spasm, tiaumatic 
segmentary inhibition of the aiteiics, tianmatic vasospasm, and Ziidach’s s^ni- 
drome Howe\ei, it seems apjiioiniatc and less confusing to classify this 
phenomenon, vluch is so hpical in c\ticmil-\ in]inies, as local shock in contiast 
to general traumatic shock Both ot these tiqies of shock may be aggiavated 
by laceiation, contusion, oi concussion of the vessels in the legiou of nijiiij' 
and respond to a sympathetic iiene leflex" 

It has long been recognized that a shell fiagment may damage tissue neai 
an artery and cause segmental spasm Iniuiies near the loiee jomt (bumpei 
fiactiiies®) 01 hiimeial supiaeondilai fiactiiies (Volkmann’s) aie pi one to 
exhibit arteiial spasm" "We ha\e seen the phenomenon also in fractuie 
dislocations of the shouldei and sini]>le fiactuies of the midshaft of the ladius 
and iihia, due to being stiuck by a tiie inn ivlieii a newly repaired tne exploded 
while being filled with an In a few instances of simple and compound frac- 
tal es below tlie loiee due to kicks, falls, and ciushing by farm and other 
machinery, we have been able to demonstrate vasospasm or its sequela surgically 
Without gross evidence of vessel injuiy The foUowmg case is a veiy striking 
example 


CASE REPORT 

Case 44 348 — A 50 year old farmer, Mr R H , m the spring of 1944, was forced to 
crank the motor on lus truck The truck chanced to be in gear and he was shoved violentlv 
against the end of the g^arage, resulting in a simple mildly obhque fracture of the upper 
end of the right tibia with verj mmor displacement He was taken by cor a matter of about 
ten miles to lus physician, a very conscientious and observing practitioner who, after 
xray examination (Fig 1) decided that the position of the fragments was sufficiently satis 
actory to justify merely applying well padded plaster splints from the toes to tlie grom 
^th the knee flexed about fifteen degrees At the time the cast was applied he noted 
t at there was no contusion of the skin, bruising, or even swelling despite the fact that it 
ad been a matter of hours smee the injury For that reason ho split and spread the spbnt 
le full length immediately after application in anticipation of any constriction The toes 
elt cold and the extremity lacked normal color but tlie weather was cold and the patient 
'ad experienced considerable exposure After hours of observation, stimulation, and general 
Warming up, the patient felt fine and insisted upon returning to his farm The doctor 
ca led on him tJio following day and noted that llie decoloration of the toes and the coldness 
lad mcreased but there was no swelling Later, in consultation by telephone ho was advised 
lat from the description of the case ho was dealing witli a local shock phenomenon, an 
rhat an immediate lumbar sympathetic novocain block would bo in order Ram made the 
roads impassable and before the patient could be prevailed upon to lie moved almost two 
weeks had passed and the toes vero distinctly gangrenous Once in the hospital, oxnminn 
tion revealed no dorsalis pedis or posterior tibiul pulsation The toes were 
Rangrenous The plantar Achilles and modml dormim surfaics of the foot wore black T icrc 
"as an area on the antcrolatcnil in.d portion of tin. leg that v«s gangrenous The upper 
""U was soft and boggy and sl.ghth swollen (J^lg 2) Tl.o rest of the leg was decolored 



500 


SURGERY 


and cadavensh The temperature (thermocouple) of the anterior lower leg was seven degrees 
lower than that of the opposite leg Of course, this was a case for amputation. That 
evening, to justify the opiniou that these findings were the result of persistent vasospasm 
and constituted the sequelae of local shock, a lumbar sympathetic novocain block of the 
second to the fifth lumbar vertebrae was performed and iiithin five minutes the tempera 
ture was raised 5 degrees, or within 2 degrees of the opposite log A distmcth normal 
color came to the Inang mtcgument, and in the mommg before amputation the tempera 
ture was witliin 2% degrees of that of the left leg However, the site of the fracture and 
the extensive muscle and skin gangrene warranted supracondylar amputation The patient 
made an uneventful recovery and returned to his farm work with prosthesis 



Fig 1 (Case 44-348) — X-ray views ot simple oblique fracture of upper tibia (bumper fracture) 

with but slight displacement. 



Fig 2 (Case 44 348) - — Amputation specimen after examination by pathologist Note the gan- 
grenous foot and upper tlblal region also no evidence of swelling except In upper calf 

A careful dissection and examination of the specimen was made by a pathologist, who 
found absolutely no evidence of injury to the pophteal artery or its branches A small 
adherent clot was found in the anterior tibial artery just below the bifurcation which in no 
wise obhterated the lumen There was no microscopic evidence of injury m sections of the 
vessels The venous system seemed to be mtact. There was extensive degenerative change 
in the large muscles of the calf 

Heie was a case of local shock without general shock after an injury that 
was not consideied very^ severe Local shock and vasospasm of the brachial 
arteiy and its branches in a compound supracondylar fiaeture of the humerus 
which was relieved by reduction of the fracture have also been demonstrated 
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Here early debi idem cut, i eduction, and adequate splinting plajmd an important 
part m the icbef of spasm iiliile m the foimei case of the fiactiiied tibia the 
reduction and splinting wci'e not faclois ni lelievmg vasospasm 

TREA.TMENT OF CIRCULATORY DISTURB.VNCES OF THE EXTREMITIES POLLO^VrNG 
FRACTURE OR SE\'ERC TRAUMA 

A Prophylactic 

1 Adequate fii’st aid, “splint ’em where they lie”, traction splmts 
pref cried, avoid constriction 

2 Early reduction and suitable fixation, limb modeiately elevated, avoid 
constriction 

3 General measures to pi event thrombosis, as 
a Anticoagulants 

b Hydration 

c Keeping abdominal pi-cssuic dovm 
d Regulai bieathing exeicises 
e Pieventive mcasuies agamst general shock 

4 Constant obseivation of ciiculation, ice bags locally, heat to othei 
parts 

B Nonoperative Treatment 

1 Continued prophylactic measures (see A, 1-4) 

2 Relief of vasospasm 

a Parasympathetic stimulants 

b Procame block of the controlling sympathetic nerves (5 or 10 c c , 
1 per cent procaine to each segment) 

C Operative Treatment 

1 Incision, ralease of subfascial pressure , i eduction of f ractura pressure 
on vessels and tissues 

2 Ligation, excision, or plastic repair, local stiipping of paravascular 
sympathetics 

3 Thrombectomy or embolectomy 

4 Sympathectomy 

5 Amputation 


RESEARCH DATA IVITH RESPECT TO TREATMENT OF LOCAL SHOCK 

The use of a novocain block and its effect on the sympathetic mechanism in 
the treatment of local shock was stimulated particularly by the observations 
of Ochsner and DeBakey“ with respect to the favorable results achieved bv 
this method of releasmg the vasoconstrictor mechanism m thrombophlebitis^ 
•^0, the observations of Leriche and Fontame,^* Smithwick and White, 
Wliite,^® and Moon^^ in this relation were of importance There see^ to e a 
direct snnilarity beWeen the traumatic circulatory phenomenon observe in 
focal shock and that caused by a local infective process m the circulatio 
(thrombophlebitis) which often pioves to be a complicating circ ce 

Late in 1941 1 started an experimental study to evaluate the significance an 
yfiluence of a novocam block of the sympathetic control mechanism 
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jured extremity This T\'oik was augmented by a giant fiom the Nationi 
Research Council and earned out in the laboiatones of the College of Pharraac 
of the University of Nehiaska A picliminaiy lepoit was given at the annu; 
meeting of the Amencan Academy of Orthopaedic Surgeons (Clucago, II 
January, 1943)* and then piesented in complete form at the annual meetu 
of the American Orthopaedic Association (Cler eland, Ohio, June 8, 1943) 


Fig 3 
Ul 

a 






Fig 3 — Graph of temperature (thermocouple) recordings of animals ha\ing right Stella 
noiocain block following Injury Note how closely parallel the temperature cune of the Ii 
Jured right extremlt> follows that of Uic uninjured left extremltj (From Thomson James ] 
M Hel^ig Ferdinand and Sire Eugene J Bone Joint Surg 26 4 1044) 

Fig 4 — Graph of temperature (thermocouple) recordings of animals having no treatmei 
following injury Jsote the marked difference in the temperatures of the right injured extremU 
In relation to that of the left normal extremity (the right being much of the time 4 to 5 
degrees colder than the left) (From Thomson James E M Helwlg Ferdinand and Sir 
Eugene J Bone 5. Joint Surg 20 4 1944 ) 


Briefly the pioceduie was as toUous 

1 The albmo rabit uas selected because the appeal ance of changes m tl 
blood vessels of the eai aie discernible The light uppei extremity of ti 
arumal uas selected foi mjurv because its sjunpathetic eontiol comes fium tl 
right stellate gangbon This gangbon smiilarlj contiols the blood vessels c 
the nght ear and eye Therefore, when a novocam block of the light stellat 
u as accompbshed the accuracy of the dilatory pheuomeuon u as observed in tl] 
eye and eai Moie than 300 rabbits were sacrificed during the stiidr and finaU 


•This report was published in J Bone Joint Surg 26 180-190 1944. 
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when a satisfnctoiT sequence of technique ^^as clc\ eloped, 100 animals MCie con- 
secutively ohsei\ed and lepoited Tluu weic all from the same stock, between 
2 and 3 months old, and about 1,G00 Gin in v eight 

2 An instimiient yas doused that would dolnex a ciush fractuie of the 
right humerus wuth equal Molencc and at the same site This fact was sub- 
stantiated bj rocntgenogiaphs 

3 Pour hours after iiiiuiv tlio legioii of the right stellate ganglion of 
fifty of the i-abbrts was iniccted wutli 3 c c of 2 per cent novocain solution Each 
rabbit showed dilatation of the i essels of the car 

4 Thermocouple temperature readings were made of the right and left fore- 
legs of each rabbit at regular mtcnals {e\ei\ four hours) The room wms kept 
at a temperature of appioMiiiateh 70° F These animals W'cic identified hr 
number Plft^ rabbits liaMiig a noiocain block of the right stellate ganglion 
were designated as iimicd in contrast to the fiftj control animals (those not 
having a stellate block) which were teimod nnitcoied 
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extrpmi)?r shaded sejuares are esUmntlona of the amount of swelUng- In the right injured 

senatiJiTo Ua\lng right stellate novocain hlock The clear squares are similar ob 

swelllnirS^oill control animals that had no treatment Note that great and medium 
(From In the control group -while In the treated group the opposite occurs 

~® C 1044°™*°*' James 11 M Helwlg Ferdinand and Sire Eugene J Bone &. Joint Surg 

5 A glance at the composite graph (Pig 3) demonstrates the fact tliat m 
tiose fifty animals having an mjection of the stellate ganglion the temperature 
0 the m3rued right leg ran slightly lower (from one to two degrees) and on a 
parallel coui-se with that of the left unmjuied leg 

6 A similar ohservation of the other graph (Fig 4), lUustratmg the com- 
posite temperature curve of the fifty control animals, shows a wide vaiiation 
lu the temperature of the injured and uninjured evtiemitj (the extreme of 5 
degrees to GVa degrees) 

7 At regular intervals obserrmtions were made of the swelling of the 
extiennties as to whether there was (a) gieat swelling, (b) medium swelling, 
(c) slight sivellmg, and (d) no swelbng The icsults of these obsemations aie 
snmni ni Pig 5 The shaded blocks show' the peieeutage of gieat, medium, and 
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A 



B 


Plg^ G — Aj Rabbit 3 Right stellate ganglion Injected with 3 c-c. of 3 per cent novocain 
four hours after injury The microscopic sections show outstanding reactions of abundant 
fibroblastic response with one or two rather large areas of degenerated but nonnecrotlc muscle 
and here and there focal calcified dead muscle fibers embedded In proliferating fibroblasts 
Also there Is organization of fibroblasts This Is a picture of an actlie healing process 

B, Rabbit 7 No treatment after Injury The section Is made up almost exclusively of 
autolyzed necrotic nonvdable muscle surrounded by a thin zone of fibroblasts Sarcolemrna 
neuclll are seldom seen Little tissue response or active organization A poor response to 
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slight swelling ns well ns no swelling in the niiimnls liming stellate injection 
of the injured side Thei-c wcic onls a few with gicnt swelling but a laige 
number with no swelling Just the opposite is the cose in the control animals 
The findmgs almost make an “X” in their opposing directions 

S One bundled lioui’s aftci inpii\, all of the animals weie saciifieed The 
entire upper cstreniity was ampul ated Micioscopic studies were made of the 
tissue One illustration eacli of a lieated and a control tissue is shoivn, from 
Babbits 3 (Fig 6, J.) and 7 (Fig 6, li) Tlie significance of such constant 
findmgs m ovei SO per cent of the tissues studied is more than coincidental 

Prom the findmgs in Figs 3, 4, and 5, we may assume that novocain block 
of the sympathetics conli-olhng a seieielj' lujuied evtiemitj’- tends to restore 
circulatory integiity and cquilibiium as manifest by the temperature euive and 
swelbng response e\liibitcd Fuithei, it is evidenced by the e\ainmation of the 
nuciophotographs of the tissue fiom the injured paits that the influence of 
stoppmg vasoconstnction also stimulates capillaiy competence and the inter- 
change of tissue fluids, oiganwation of a clot, the appearance of fibroblasts, 
prohferation of capillaiies, calcification of neciotic muscle tissue, and an early 
heahng process 

CUNICVL observations 

^ly opportimity to studv local shock clinically has been quite limited 
I^t, because I am not so located that I see a laige numbei of severe injuries 
of the extremities , and second, because I am seeing fewer marked manifestations 
of local shock since I do a sympathetic novocain block almost routmely on all 
severe extremity injuiaes, if possible before distressmg symptoms have an 
opportimity to display themselves The following rather classical cases are 
illustrative 


CASE REPORTS 

Case 40 317 — The man was a truck driver His truck -wns forced off the road and 
umed over, pinning the driver under the cab and liis arm in the door He was unconscious 
could not be removed for one and one-half hours until a wrecker could be secured 
nuuation fourteen hours later, after a 100 mile trip in an ambulance, revealed multiple 
ctures of the pelvis, a dislocated hip, cerebral concussion, and a severe comminuted dis 
ocation of the shoulder with extensive soft tissue contusion, as the shoulder was pmioned 
the door (Ehg 7) There was a complete (transitory) braclual paralysis, absence of 
Pn e at the wnst, and decoloration and coldness of the entire extremity The systolic blood 
pressure was 70 There was severe local shock of the right upper extremity and severe general 
8 ock He had been brought to the hospital for amputation of the upper extremity Because 
° the patient’s precarious condition, operative procedure could not be considered at that 
me Mild traehon was placed on the arm, traction on the dislocated left hip, and balanc 
amiaock traction for the pelvis General restorative measures for shock were resorted to, 
u m addition a lo c c 1 per cent novocain solution was injected into the region ° 

steUate ganglion (technique described b> Ochtmer and DeBakey) with a startling resMt The 
raaml pulse was apprehended in five minutes The extremity became warmer and the co or 
mproved almost immediately Tnentvfour hours later amputation probabi ^ were 
gotten and the fracture dislocation of the shoulder and the hip was reduced <^*0 The 
P'^talysis of the extremity rapidly improved The patient made an nueiontful r^oven except 
for the fact that he de^loped L aseptic necrosis of a portion of the fractured head of he 
l^mnerus which had to be removed Fourteen months after the injury he was hack at his 
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former occupnfion, villi sonic dI^nl)llIt^ in the right hliouldcr but 'with good strength^ wlucli 
allows him to handle licin\ ol)iccl'> in and out of the large household nioiing truck ho 
operates 

Casf -13 451 — Tlie patient was a in in 40 ^cars of age, a tire repairman Wiilc m the 
process of inflating a repaired tire it ixploded from the rim striking him across the mid 
forearm A mid fore irm fracture wii'- iinmodmteh recognired and splinted in a well padded 
trough splint Lxamimition two and oin hilf hours later showed n marked circular retraction 
of the skin about the middle of the fori irm (Fig S), rc'-cmbling inucli in appearance the 
area of an c\freniit\ imniediateli aftir a tourniquet has been remoied There was a 
stnkmg whiteness and decoloration The mdinl pulse vras absent but the ulnar was perceptible 
The decoloration extended in degrees to the fingers, pnrticulnrh the dorsal surface Stellate 
block brought a prompt return of circulilon integriti but nttenipted reduction was un 
successful in complcteh oierconiing the overriding of the fragments After one week of 
traction, open reductiou was performed ind an uncicntful recoien resulted wath complete 
restoration of function and a return to his former occupation 



E 8 (Case 43-400) — Sketch of site of wound and fracture of lower third of fibula- Note there 

was no Injun of tibia. 


Ill ra 43-460 — ^ farmer fell into a combine and the left leg was caug 

tn ® ®'8eliinorj a. matter of one half hour was involved m extricatmg him an t len a 
° five miles was necessary with a dressmg over the wound on the 

aL \ of the right leg The tissues had been ground TL^bladc 

^ T^hich appeared to be 2yf inches wide and about 5¥j or G inches long (Fig 9) Th bl ^ 
ends of the separated fragments of the fibula stood out m the crater 
ot the base The tibia was uninjured The margins of the wound were 
Jf=oloration of the area and of the toes was pronounced The tcmpemtnre f 

^ below that of the left foot We felt that here we wore dealing with the P 
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FIr 12 (Cose 42-404) — Photograph of result. Rood functlonlUB ankle and foot. The pronatlon Is 

about equal In both feet. 
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of local shock m n compound fnetiiro in winch cruHhmp nnd lisuiic ^nJur^ wore not fiS'-oeintcd 
with loss of stnbiliU of the c\trenut\ A lumbar aj-nijinlhetic bloi k was porformed while the 
operating room setup wns being mule Il\ the lime ii romploto wound toilet wns ticcoin 
phshed the tempcmtiirc of the injured fool wiis within 1° F of the left foot Cast fixation 
nnd sulfonamides were n^ed nnd prinuiw htibng of n split «kiu graft took pi lee with com 
plclo regeneration of the fibulnr defect nnd no disabilil\ (Fig Id) 

Casf 42 404— a 45aonrnld farm hou'^owife, while gelling a fow around in a stall to 
milk her, was kicked in the region of the left ankle As she fell, the low stepped on her 
There was marked Lontusion of llie tissues on the outer side of the h g, causing n verj seiero 
comminuted fracture of tho lower third of the fibula and lower end of the tibia with total 
disruption of tho ankle joint (Fig 11) IMien first e\uniinod twcUc hours after tho accident 
there was tremendous swelling of the lower leg nnd ankle There wns marked decoloration 
with extravasation of blood in the tissue and oxionsno contusion of tho skin The outer 
side of the ankle and the dorsum of the foot looked wet nnd almost gangrenous Tho toes 
were cold nnd white Thoj wore 4 'i° F colder than tho toes of Die right foot A lumbar 
siTupathetic block wns earned out twelve nnd one half hours after the injurj and a good 
response was cbtablished Gentle manual correction of the deformity was made and a plaster 
cost applied from the midthigh with the knee flexed 20 degrees and swung up m balanced 
suspension Tlltimatcly internal fixation wns resorted to. therebv reestablishing the normal 
relationship of tho bones of the ankle joint Eurlj active motion was established and in 
tliree and one half months weight bearing was allowed with a brace Although s]ie is a heavy 
individual she has practieallv normal use of the extremity and is doing her heavy work at homo 
as usual (Fig 12) 


These are but foui sinking cases m a soiies of foity-ciglit e\penences with 
the steUate and lunibai smipatlictic block used to combat local shock in its 
various degrees of seventy aud as a 2iropbj lactic nieasuic against its oceuirence 
Those who aie not familiar vith the tcclmiquc of peifoimmg the stellate and 
lumbar sympathetic block should familiarize themselves thoroughly with the 
anatomic relationships, hazai-ds, and methods In my eNpeiience the method 
described by Ochsnei has proved unfailing and at the time of tins ivTiting I have 
had no mishaps 


CONCLUSION 

The sjunpathetic block is not a panacea foi all the giave eomphcations of 
serious injunes of the extremities It is just one infiequently used theiapeutic 
and prophylactic measuie with which Uic surgeon of trauma should be familiar 
and use with disci etion moie often The moie this method is used the more 
other potential favoiable factors are recognized tliat occur with the 
restoration of cnculatoiy function which it brings to the extremity e 
that the active restoration of tissue metabolism is a factor m n^i img 
bon, promotmg heabng, and establishing callus m experimental 

bv hastenmg the refunetion for the extremity Although y P 
data are inadequate to prove some of these assertions, the ran 
tions and the clmical significance of some of the obseiv 
the conclusions 

keferences 

I F Bietr z. klm Chir 97 344, 

\ BuU Soc m6d d hop , Pans ^ ^ 

3. Soubeyrau, aud Michon Bull Soc ni6d d. hep , 



510 


SURGERY 


4 Cohen, S Lancetj 707, 1941 

5 Homans, John Circulaton Diseases of Extremities, Hew Tork, 1939, The klacmillan 

Compan% 

6 Montgomery, A H and Ireland, J JAMA 106 1741, 1935 

7 Henry, John P Am. J Surg 66 49, 1942 

8 Jones, S G J Bone Joint Surg 17 659, 1935 

9 Jones, S G Am J Surg 43 325, 1939 

10 Volkmann (Reprint) Jour Intemat Clur 3 77, 1938 

11 Ochsner, A , and DeBakev, iL Suroer\ 6 491, 1939 

12 Ochsner, A., and DeBakei, M TAMA 112 230 1939 

13 Ochsner, A , and DeBakev kl Surg , Gynec Ohst 70 1058, 1940 

14 Lenche, R , and Fontaine, R Presse m6d 42 840, 1934 

15 Smithwick, R H , and AVhite, J C Surg , Gjmec &, Obst 61 394, 1930 

16 mite, J C J A kl A 94 1382, 1930 

17 Moon, Y H Shock and Relation to Capillary Phenomena, London, 1938, Oxford 

tjniversity Press 



l\rATiTnNANT r.RANULAl? ('KLL MYOBLASTOi\LV OF THE 
OLFTE \Ii REGION 

LAUiitx A'' Ackurmvk, I\1 D A^n C Ra\ Pncfjps, MD t 

G ranular ocll m>ol)lcistoin!i is imannhU consulcicd a benign lumoi and 
tiealcd as sncli ^ It is, Ibeuioie, iinpoilanl to be niiiue of the malignant 
lanants so that a move cnliglUonid altitude touaid tieatnicnt and subsequent 
follow-up mai be cngcndcipd 


( \sr R1 PORT 


D G, T 21 lour old woumn, \\!ir lirsl idmitled to the hospital on No\ 1", 1042 In 
September, 1<140, the right hip i\e<i iniiiud h\ n fnll and a liinq) developed rooii after in this 
location It nns ijicised bi a loonl ]ilnsi<inn hceniise it was thought to contain pus Pain 
developed locnlh and in Tnnuan, 10(1, the fuiiior was inadcqintoh .ovcisod A short time 
later, a recurrence appeared, for whitli eight \ rav treatments wore given to the region of the 
nglit lup There vvns tompornn relief of pain but for the few months previous to admission, 
it was severe and localized to the region of the right hip and sacroilmc areas 

Phvsical examination revealed n finlv well developed, somewhat undernourished, white 
woman Over the postorolatcml surfaet of the right hip there was evidence of radiation 
reaction with skin atrophv ami telangioi t isia It vvns possible to flex the thigh, extend it, 
and rotate it niediallv or laterallv vvath onlv slight pun The right knee and ankle were 
normal. A roentgenogram of the chest showed evidence of cnrlj pulmonan niotastases and 
the patient was therefore discharged without specific treatment on Peb 24, 1943 (Fig 1) 

On Feb 23, 3944, the tumor had im ronsed m size vvitli resultant contracture of the 
right knee which could not be extended more than 00 degrees A repeat roentgenogram of 
the chest showed progression of tlic pulmonurv mctnstnscs (Fig 2) The views of the skull 
were negative Eoentgenogranis of the lower lumbar vertebrae ami pelvis revealed an 
osteolytic process involving the greater portion of the right sacral and adjacent ihnc bone 
Metastatic changes were also present in the left ihnc bone, the pnbic bone, the visualized 
portion of each femur, and the fifth lumbar bodv 

The patient became bedfast, developed decubitus ulcers, and was last admitted to the 
Kansas City General Hospital on April 29, lOdfi Boentgonograms of the chest and pelvis 
showed excessive increase in the extent of the disensc (Figs 3 niui 4) and death occurred 
on Julj 14^ 1945 Permission for post mortem examination was obtained 

Avatom^o Diagnosii — Diagnosis wais grnnulni cell rajoblnstoma of tlie right gluteal 
region with metastases to the regional nodes, lungs, innominate bone, s icrum, and lumbar 
'ortebrae, pj eloncpbritis, kidnej stones, broncbopncumoiun, decubitus ulcers, ascites, hjdro 
tborax. 


The bodv was extremelj emaciated and there vvns a large, nonulcerated tumor mass 
over the nglit lup, winch presented extreme skin atxoplij and telangiectasia (Figs 5 and 6) 
A small decubitus ulcer was present over the snerum There were approximatelj 2,000 c c 
of fluid in the peritoneal cavitj In the right lower quadrant there vvns a large rctropen 
toneal mass which displaced the ascending colon, smaU bowel, and pelvic organs to the le 
Each pleural cavitj contained about 1,000 c c of clear fluid The right lung 
Gw, and the left, 000 Gm Tlie surface of the lungs showed numerous nodulations 
■fomhle sizes, some of them forming grapelike masses (Fig 7) These of 

ler rubbery and, on section, were cireubir, homogeneous, and grav, wi i 
'•omorrlmge (Fig 8) Tliej replaced about 80 per cent pulmonurv ^ ^ o^^oble The 

’■Icented through the pleura The bronchi and pulmonary vessels ^one wos com 

kidney^ sBowed gome small stones within the cabces and the corticomed ry 


Received for publication, Dec. 3 ISIS Cancer Hospital Columbia, Mo 
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pressed The ureters wore dilated and the bladder congested The tumor mass in tbo right 
loner quadrant was rotropcntonoal in nuturt and conimnnicatcd nith the largo mass m the 
region of the liip It had extendeil into tlio ilium, sacrum, and contiguous lumbar lortcbrao 
and had partialh blochod the ureters The bone was so coniplotelj destrojed bj tumor 
(iclloiv in color mtli rones of liemorrli igc) tint only small spicules remained The brain 
was not roniarkablo 

The tumor showed a somewhat \ar\ing niorphologi Tumor cells assumed at times a 
pseudoabeolar armiigoment (Fig 0 ) Indiiidual cells laried from lerj small to large 
Often, thcT had coarseh granular, oosinopliihc citoplasm In tlio larger cells, the nuclei 
were located cccentricallj, while in the '-nmllcr cells, tliei tended to bo central The nuclei 
usuallv were well defined and had len prominent nucleoli (Fig 10) Octasional colls showed 
condensation of the chromatin Xo mitotic ligurcs were seen Bather frequonth, individual 
cells were niultinucleatcd (Fig 12) The tumor in the lung as well ns in the bone formed 
solid masses which were well laisciilarired and carried with them lorj little stroma When 
tumor was present in a hniph node it imtialh completelj rcplnied it Tumor in the pre 
viously radiated area showed no disiennlih changes The tissue surrounding the tumor in 
this area did show extreme fibrosis and other expected radiation alterations 



G 1945 note extensive osteolytic destruction of the Innominate bone. 


The tumor was fixed in 10 per cent formalin, Zenker’s acetic, and 100 per cent alcohol 
1 f search ivas made for evidence of cross stnations, and in one slide, a 

We definite fibrils (Fig 13) There were also small groups of red gran es 2 

“■e <=eUs, inth an irregular linear arrangement which maj represent the precursor of fibrils 

cytoplasnuc vacuolation in some of the cells, “ jfo jntm 

ho^ng scattered small amounts of sndanoplulic substance ivitlun ^ese ^ 
of present Stain for glj cogen demonstrated a pcrip r ^ unusual 

. bj Best’s carmine stain A Wilder reticulum stain 

“^ribuhon of reticulum This reticulum enclosed groups of cells (Fig 11) 
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Fig 5 



Flc. 6 

Figs. 6 and 6 — Huge soft-tissue tumefaction ivltli skin atrophy 
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Fig 9 — Photomicrograph (low power) pseudoal\ eolar arrangement of well-vascuIarlzed 

tumor 

Pig 10 — Photomicrograph (high power) characteristic well-defined nucleus prominent 
nucleoli, and granular cytoplasm. 
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Fie 11 — Note pattern of reticulum 

He 12 — PhotomlcroBraph C^erj hlgl* power! 


multinucicatcd cells. 


518 


STmOEET 


DKCUSSIOX 

Abrikossoff^ * classified these tumors into foui tipes, the first three of 
Aihich Aveie benign and the fomth, malignant Tlie cellnlai raorphologj' of this 
tnmoi Avas snnilar to liis third lApe In the benign granulai cell niA oblastomas, 
the nucleoli aie not as piomuient and cell A^aiiation is minimal In Table I 
aie represented some of the cellnhii diffciciices betiveen tlie benign and mahg- 
nant mAmblastomas 

There has been no lepoit in the liteiatuie ot a granulai cell mioblastoma 
shoAving metastatic duscase until lecentU Ailieii RaAieh and associates’ reported 
one aiisnig fiom the unnai-A bladdei The individual cellulai details of our 
case lesembled his’ 



Fig 13 — Fhotomlcrograph (very high poorer) note vravy cross striations In cell marked 

by arrow* 


This IS appaientlj the firet case of mabgnant granulai cell mAoblastoma 
arising in the gluteal region and eaiismg death fiom metastatic involvement of 
bone and lungs It is interesting that this patient lived almost five 3 ears after 
the diagnosis Avas made, and that there Aveie pioved lung metastases for almost 
three years 

If, after biopsy, there is ani question of malignancA, a radical rather than 
a conservative operation slionld be done These cases should also be followed 
rather more closely than has been felt necessan m the past and probably re- 
gional node areas should be Avatehed and roentgenograms of lungs taken If 
lymph node metastases develop, regional dissection mar be indicated Radio 
therapy is not warranteiL 



AOKERMAN AND PHELPS AIALiaXANT GHANELAU CELL JD OBLASIOAIA 519 


Tabu I 



BFMOS 

AIM KIN AXT 


Size of cells 

Size of nuclei 

Chancter of nucleoli 
Gbeogtn 

Pat 

Longitudinal and cros*, 
Btnations 

Cj-toplnsm 

20 to 60 ft, up to 00/t 

7 to 10;i 

Pine 

No a\ailahl(> d its 

Absent 

Present 

Granular 

rhlalignant 

S to 20/1, UAcrage A ft J iiieamircmentR 
ti to 17/1, iicragc 9/i j based on this 
liasc only 

VerA proniiiient 

Tntmnuclcar pro=cnt, citoplasraic 
absent 

Mininml ca topla'^inic 

Absent in one case (BuakIi) , present 
m rmr inse 

Graniil ir 


m MAIARA 

A malignant giannlni cell iiva oblast oma (tlnicl gion]) of Abiikossoff) is 
reported arising fiom the legion of the light hip It lecnired and metastasized 
following inadequate excision and <auscd death a])]iio\ima1eh fiAC years after 
diagnosis This is the second cxanqilc of this tA jie of tninoi metastasizing and 
is the first example of one in this location It is lecommendcd that a somcAAdiat 
moie eautious cluneal attitude lie cnlertaincd aaIicu a diagnosis of gianulai cell 
myoblastoma is made The tA pical ('(.llnlai inoiphologA of the malignant variant 
bas been detailed If ain doubt exists ns to its benign chaiactei, then radical 
rather than conserA'atnc therapy should be instituted Radiotbeiapv is not 
indicated 
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DYS&ERmNOMA OF THE OVAHY 


W Castlebeery Custer, MD , Oakland, Cautf 

(From the Highland Alameda County Hospital) 

C OMPARATIVELY recent in medicine was tlie sepaiation of tins growth as 
a distinct type from the other neoplasms of the ovaries Me3'eF onginahi 
identified this tumor of the ovary which is so histologically similar to the sem- 
inoma of the testicle Since it arises from the undifferentiated sex cells of the 
primitive mesenchyma of the early emhrj'onic life, he called this neoplasm dys- 
germinoma He also made three striking observations — a tendency to occur 
m the youngei age group, predilection for the right side, and high percentage 
of occurrence m hermaphioditic oi pseudohermaphroditic states Some 160 
cases have been repoited m the literature up until 1940 

The incidence of oceui rence of this tj'pe of nev' growth among tlie malignant 
tumois of the ovary, according to Klaften,- has varied from 3 1 to 6 3 per cent 
among the gioups of cases rcAUcvcd This seems to be somewhat higher than 
that found in the series of the authoi who had 1 2 pei cent The mortality 
vanes between 40 to 60 pei cent ivith recurrence and metastasis about as fre- 
quent 

One of the best ciiterions as to the benign oi malignant state is the gross 
findmgs at surgery, as those that are infiltrative and have involved the regional 
hunphatics are usually malignant, and vice versa 

Most frequently the patient presents herseK with tlie only complaint being 
fullness m the stomach or often an actual enlai-gement of the abdomen Pam, 
excessive bleedmg, and dysmenoirhea rarely bring her to the office At that 
time the pelvic exammation usuallj’’ reveals the adnexal mass and close observa- 
tion wfil sometimes brmg out pseudohermaphroditic characteristics, such as 
masculme voice oi enough facial hair to require shaving An approach to the 
preopeiative diagnosis has been attempted bj"^ hormone studies, but as this is 
a sexually uudiffeientiated tumoi, the findmgs aie always negative and the diag- 
nosis IS made at suigery 

Although this condition occurs more frequently m the younger age group, 
and has been sometimes regarded as benign, it is to be stressed that it ^ould 
be looked upon as malignant and should be thought of m diagnosmg tumors 
m women at any age Abemethy® reported a case m a 22-j ear-old patient en- 
counteied durmg a section Earshbaum and Newman^ reported one m a 36- 
yeai-old woman and the one I am leportmg is m a girl 12 years old All three 
were malignant and m varying age groups Many times this condition was di- 
agnosed as benign by the operatmg suigeon only to be dispioved hj" the 
pathologist’s necropsy report 

Received for publication Dec. 15 1945 
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The successful treatment is uii caih opeiation, foi if the tumoi has 
progressed to the cvtcut of pioduciiig alulomiiial fluid, adhosuc icactioiis to the 
near structures, oi actual extension, then the cases aic fatalities But in those 
that are discrete and have had a clean snigieal icmoval, the patients usually sui- 
vive X-ra^ theiapy has not pio\cd to be of value 


c\si nrpoRT 

Case 81270 — A 12 Acnr old Spanish girl Imd a chief complaint of "lump in stomach ” 
This child had ahvajs been thin and nonoii'- until (wo lears hoforc adiiiission At the age 
of 10 her mother staled she began to got ‘‘fat all over ’’ About two ind one half -^cars 
before admission the patient had a complete examination in a clinic at which time all findings 
were negative During a routine °chool jilusual exainiiintioii (wo months before, a mass was 
found m the abdomen and the girl was sent m for diagnosis and treatment She had no 
vaginal bleeding of anv kind, not having started to menstruate, but the breasts had become 
more developed in the previous Uirce or four niontlis Other lustorj was entirely unin 
formative ns the patient was quite normal m habits, growth, and assocmtioiis 



1 — ^Normal 12-year-old grlri, except for evident abdominal enlargement. 


Physical exammation on entrance rove- cd •' 12 ycai oid girl, feminine ^ ^ ’ 

inns ed, m no acute distress Temperature and pulso rate were no pubic 

-guuung virginal development The abdomen was rounded and there 

iir which had normal female distribution There was a rm, “ medial border 
^cly movable mass to the left The lower border was resting m t ® P ’ mition 

t the midline, aad supenorly two fingers above the umbilicus On rectovaginal oyamination 

IB ntenis could not be differentiated from the mass above 
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Laboratory procedures ■ssere normal, x ra^ examinations of the chest and bones ivere 
negatixe Roentgenograms of the abdomen showed a largo homogeneous, soft trssue density 
A diagnosis of a left ovarian cyst was made and the patient was operated upon At 
surgery there was removed a large mass replacing the left ovarj It nas discrete, firm, not 
adhered, or infiltenng any of tho abdominal viBcera The left tube, uterus, right tube, and 
ovary were entirelj normah No other paUiologv was noted in the abdomen 

Pathologj; Iteport — ^Following is the complete gros and microscopic report of the mass 
removed at surgery Prom the left ovarian tumor the gross specimen consisted of a large, 
pale gray, solid tumor, weighing 1,050 Gm , measuring 18 bv 12 bj 0 6 cm The surface was 
rather smooth, but sbghth bosselated At one point it was slightlj puehered The cut sur 
face was opaque, grayish wlute, firm, the tissue cutting with some resistance Scattered 
tliTOughout were small patches of hemorrhage and paler semitranslucent areas of degeneration 
No cystic areas were present 



Pie 2 — Cut section remoied at surgery numerals in Inches. 


Microscopically, the sections were cut from a number of various portions of the tumor 
These varied from one another in appearance The tumor cells extended outward to the 
fibrous capsule No break through the capsule was obsen ed The tumor consisted of 
irregular cords and nests of large, immature-appearing cells, possessmg round or polyhedral, 
vesicular nuclei, showing frequently one large nucleolus These large nuclei were surrounded 
by a small amout of pale stauung, frequently granular, faintly bluish pink cj’toplasm In other 
areas the cvtoplasm was more reticular, and famter staining The cells varied somewhat in 
different portions of the tumor They were supported by variable amounts of dense fibrous 
stroma In the more central portions of the tumor the stroma was mruimnl in amount, and 
was infiltrated with a scattering of lymphopj-tes Nearer the periphery the fibrous stroma was 
thicker, and occasionally supported a small rounded structure, somewhat reaembbng an im 
mature folbcle Mitotic figures were present in large numbers Many were atypical The 
gross and microscopic appearance of the tumor was consistent with the diagnosis of 
dysgetmmoma of the ovary 

The patient had an uneventful postoperative recovery, being discharged on the tenth 
hospital day She was seen at various intervals at the follow up dime, and eighteen months 
after surgery a complete check of the child revealed no evidence of recurrence or metastasis 
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SUMMARY 

1 Eeview of the liteiature shows some diveigence of opiruon as to the 
benign or mabgnant state of these tumors 

2 Keports of cases of survival (both m the liteiature and in my series) are 
those in which the pimiaiy giovdh showed no evidence of extension 

3 These tumors are not ladiosensitive 

4 Asymptomatology , normal secondaiy sex characteristics, and any age 
gioup aie more often found than the levcise 

CONCLUSION 

Hainng an ideidence of 3 to 6 pei cent among aU malignant tumors of the 
ovary, and a moitality of 40 to 60 pei cent ivith recuirence and metastasis as 
fiequent, these gioivths have assumed an important proportion The only hope 
for these patients is early diagnosis and surgery These are malignant tumors, 
as all those that showed extension at the time of operation died of metastasis 
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THE USE OF TETRAETHYLA^r^iIONIUI^I IN PERIPHERAL 
VASCULAR DISEASE AND CAUSALGIC STATES 

A New Method for Producing Block.\de of the Autonomic Gangua 

Robert L Berra, ]\I D , Kenneth N Campbell, ]M D , R H Laons, M D , 

G K Moe, M D , AND M R Sutler, M D , Ann Arbor, IMich 

(From the Departments of Surgery, Alcdicmc, and Pharmacology, Vwvcrsily of Mxchxgan) 


T herapy m penplieial Aasculai disease caiuiot piopeilv be applied Avitbout 
nu evaluation of the pi'csence and dcgice of vasosjiasm in the involved and 
collateral lessels^ ® In the nia^oiity of cases both a functional element of 
vasoconstriction and an oi’ganic comiioiicnt of vasculai obliteration aie pi’cseiit 
The functional couiponent, since it w, foi the most pait, an evpicssion of the 
actiMtv of the sympathetic neivons sistcm, mav he alteied, the organic com- 
ponent, on the othei hand, is little, it cvei, modified hv theiapeiitic measures 
The role of vasoconstiiction has been eialiiated in the past by means of 
local nerve block, parai ei tcbi al si mpathetie block, and spinal anesthesia Re- 
cently, a new method of piodiicing a blockade of autonomic ganglia by means 
of parenteial in]ectiou of the tetiaethylammoniiim ion has been intiodnced 
It IS the purpose of this lepoit to describe the use of this compound on periph- 
eral vascular disease and causalgic stales 

Acheaon and Moe^’ ® studied the action of tetraethylamiiionium on the supe- 
nor cervical and steUate ganglia, on sympathetic vasoconstrictor mechanisms, 
and on efferent vagal pathways They concluded that the response of the 
mctitatmg membiane, the blood piessuie, and the heart rate could all be ex- 
plained by a blockade of autonomic ganglia, both sympathetic and paiasympa- 
thetic The validity of this interpi elation was fuither confimied by Acheson 
and Pereira * 

Lyons and co-workeis®’ ® demonstrated that the drug could be administered 
■^afelj to man in doses sufficient to pi oduce an autonomic blockade and described 
hs action on the human subject 


technique of this study 

Studies on the penplieial circulation Avere carried out with the patient 
lecumbent, extremiti^ uncoveied, in a loom temperature between 70 and 75° P 
ler a suitable penod of rest, ivhenever possible, in the basal state, skm tem- 
perature readings were recorded on symmetiical aieas of the extremities studied 
e color of the skm and the volume of the pulses were noted After suitable 
control studies had been made, tetraethylammonium was mjected mtravenouslj'’ 
Cl intramuscularly m a 10 per cent solution and furthei observations were 
* The intiavenous dose ranged from a minimum of 100 mg (1 c c ) to a 
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maxiinum of 500 mg (5 c e ) This was injected slowh’^ ovei fifteen to sixty 
seconds, using significant changes m the volume of the pulse and the general 
reaction of the patient as a guide to cease oi delay fuither administration of 
the drug 

Intramuscular mjeetions i\eie utilized to pi-olong the effect of the autonomic 
blockade only in patients under obseiwation in the hospital These weie given 
in doses less than 20 mg per kilogram of bod^ v eight, 1 0 to 1 5 Gm , onc-lialf 
the dose admmisteied in each buttock. 

The intravenous admuiistration produces a metallic taste in fifteen to twenty 
seconds followed by a sense of numbness and tingling in the extremities which 
IS associated usually with a fall in blood piessuie in liypeitensiye patients and 
yitli a use in heart rate Sv eating, if piesent, stops, the mouth becomes drj', 
and there is incomplete dilatation of the pupil vuth loss of accommodation. 
With the fall in blood piessurc, there is an increase in skin tempeiature of the 
toes or fingers usuaUy withm fiyc minutes vhich peisists aftei the blood pres 
sure returns to its initial le\ el Though the blood pi essui e in the supine position 
returns to its initial leyel, postural hyTiotension may exist in diminishmg inten- 
sity for fiLfteen to sixty minutes The yasoeonstnetor giadient present in the 
extremities is largely abolished so that toe and thigh tcmpeiatiiies aie equalized 

VALUE OF TETRAETHYLAMMONIUM IN PRODUCING SYMPATHETIC BLOCK 
AS DEMONSTRATED BY COMPARATIVE TE.STS 

The compaiatne effects on peiipheial blood flov of lumbar sjmpathetic 
block, spmal anesthesia, local neri'c block, and s>Tnpathectomy vei-sus tetraethyl- 
ammonium, as measured bi skin tempeiature and clinical lesponse, weie meas- 
ured both m patients ivith vascular disease and in a control group of relatively 
health} individuals Fifty-five compaiative tests yere peifonned (Table I) 
Measmements of skin temperature lesponse veie made undei identical condi- 
tions m practically aU cases 


Table I Comparative Skin Temper vture Besponse (Peripheral Blood Flow) op 
Tetraethylammomom Bromide and the Usual Methods or Produciro 
Sympathetic Block 


number of comparative tests — 55 


respoxse to 

TETRAETHYIuVJIMOMUM bromide 
EQUAL less GREATEF 

Paraiertebral sympatlietic block 

10 

2 

0 

8 

Local nerve block 

10 

1 

0 

9 

Spinal anesthesia 

10 

2 

1 

7 

Sympathectomy 

25 

20 

2 

3 

Total 

55 

25 

3 

27 


It ynll be noted that the lesponse to teti aethylammomum hi oroide was 
equal to or surpassed the response piodiiced imder identical conditions by para- 
vertebral ^sympathetic block oi local neive block In one mstanee, in ten it 
proved inferior to spinal anesthesia, and ni two instances, m twent}-five 
it proved inferior to s-sunpathectomy m pioducmg a maximal tempeiatuin le- 
sponse In fifty-tvo of fifty-five comparative tests it pioved equal oi supenor 
to the usually accepted methods of pioducmg sjmipathetic block The ease of 
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administintion icgaiding the Icelmienl pioceduic is an additional highh dc- 
snahle featine of teliactliil ammonunn since spinal .meslliesia is not ahvais 
desnable oi possible and paiaici telnal siinpathelic block, even in expert bands, 
IS not ahiais successful 

UTILIZVTIOK or TrUTArTH\LAVniOMUM BROAIlDi: AS A DIAONOSTIC AND 
TIIFRAPl UTIC JIFASURE 

Appioxiniateh’' 500 patients have leccivcd tetiactlnlammonium bromide 
01 chlonde on one oi more occasions cilbei ns a diagnostic oi tbei apeiitie 
measure, oi both These patients, foi the most pnit, fall into tvo general 
groups, (1) piiticnts -with In poi tension, and (2) patients Mitb pciipbeial 
vascular disease and albed disoidcis The laiions diseases studied in this lat- 
ter group have included patients iiitb pcnpbcral ai tenosclerosis obhteiaus 
(all stages) , tbromboangiitis oblitcians (including eases vith migratoiy snpei 
ficial plilebitis) , functional vasciilai disorders including Raniaud's syndrome, 
livedo reticularis, acrocyanosis and other unclassified vasomotor disorders, 
eausalgias including various t\-pcs of reflex siTupatbetic dvstropby super- 
ficial and deep tbiombopblebitis xiuth and without evidence of vasospasm, various 
tJTies of Ijmphedema, post-tiaumatic edema, sclerodenna, endarteritis, 11011168 
zoster and post-heipctic neuralgias, trench and immei’sioii foot sequelae, and a 
nondescript group of widely var\nng nature 

Many of these patients received courses of therapy extending oyer a period 
of several days Others received onh a single inoectioii, usuallv intravenously, 
or were given periodic weeklx or montlily m 3 ections to produce a sympathetic 
block as the need arose 


TECHNIQUE OF ADMINISTRATION 

Tetraethylammonium bromide was administered as a 10 per cent solution 
(100 mg per cubic centimeter) nr practicaliv aU cases The drag was given 
er intravenously or mtiamiisculaily The intravenous dose ranged from 
n minimnni of 100 mg (1 0 c c ) to a maximum of 500 mg (5 0 c c ) The ding 
''^as admmisteied mtramuscularly on the basis of 20 mg per kilogram, the max- 
imal dose usually rangmg from 1 0 to 1 2 Gm (10 to 12 c c ), one-half of the 
total volume given being mjected mto each buttock This procedure was earned 
mit With the patient recumbent, extremities uncovered, m a room temperature 
^70 to 75° F Variation m room temperature during the test was negligible 
here possible, a basal state was employed A blood pressure cuff was applied 
0 the arm and one 01 more determinations of blood pressure and pulse e- 
tenmnations were made Utilizing the same arm, and the cuff for a tourniquet, 
tetiaethylammonium bronude 10 per cent wa^ slowly injected, the rate and vo - 
unie of injection being governed by changes m pulse volume and tlie genera sjs 
temic reaction of the patient An acceleration of pulse rate was ^ua v no , 
but only significant changes in pulse imlume weie taken as a gui e 
delay further injection of the drug Under no circumstance were more tha 

ec intravenously administered 
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The intramuscular route ivas emploirnd onlj in cases under obsenmtion in 
the hospitah The effects of the mtrainuscular injection of tetraethylammonium 
bromide usually lasted six to eight hours 

The mtiavenous injection produces a metallic taste m the mouth in 15 to 
20 seconds on most occasions Thereafter, the patient notices a "cool sensation” 
in the hands and feet which is followed within five minutes by a perceptible 
increase in skm temperature Theie is an incomplete dilation of the pupil with 
some loss of accommodation Shoitly after the injection (approximately one 
minute), systolic and diastolic blood pressuies tend to fall, particularly in the 
hjTiei tensive patient Tliis fall m blood pressure is accompanied by an increase 
m pulse rate to between 90 and 120 beats per minute Sweating, if present, 
ceases and the patient may become aware of a dry mouth The vasoconstnetor 
gradient present m the extremities is largely abolished so that toe and thigli 
tempeiatuies aie equalized (Pigs 1 and 2) The blood prassuie gradually m- 
creases to the initial level although postural hjiioteiismu may exist for 15 to 60 
mmutes 

results op blocking the AUTONOUIC GAXGLJA IVITH tftrvfthxlajimoniuji 

BROMIDE 

1 Functioouil Vascular Disoi clers — Some sixteen patients weie studied with 
functional angiospastic disoiders Eight of these patients had Rajmaud's phe- 
nomena alone or m association with other disoiders, foui patients had func- 
tional disorders such as acrocyanosis and livedo reticularis, and four patients 
had Raynaud’s phenomena m association with scleroderma 

In this group, the functional lesponse to tetiaethylammonium vas usually 
quite marked, a substantial rise m skm temperatnie and alienation of at least 
a part of the chmeal picture being the usual sequelae (Fig 1) 



FIb 1 — Peripheral sWn temperature response In a patient -with Raynaud s phenomena 
lollowlnB the intravenous Injection of 600 mg tetraethylammonium bromide. Patient subse- 
quently developed disseminated lupua Smoking did not alter the skin temperature readings. 

There was a marked variation m the duration of the response to autonomic 
ganglia blockade m this group with functional disorders Poi the most part, 
the drug served three useful purposes m these patients (1) it obviated the 
necessity of smgle or multiple paravertebral blocks, particularly for the upper 
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CASE REPORT 

M T (No 236753), aged 30 years, a wlute distal phalanges 

the chief complaint of cold blue painful fingers an ^ , There were no previous sum 

.» tb. ionrlh „ght ..4 th,;a Irft tog... of ^o fu);i.?7.^..po), »»»».. »» 

lar attacks On May 12, 1940, there was an onset s^Tninetncal fingers of both 

tmghng, cyanosis and paroxysmal attacks of severe pi , . entertained but cou 

hands A strong suspicion of initial psychic trauma m ® , £ blood pressure with e 

not be ebcited from the patient There was a knoim Vipen observed , 

patient’s paroxysms of pain No petechial mmiife^ ^®® patient was a highly excite 

Examination revealed a blood pressure of / moist, and reticular bio c g 

woman m obvious distress The hands were cold, c^no i , mildly edematous with som 
extended onto the forearms The phalangeal joint eangrene of the fourth ngh 

restrictioa of motion (35 per cent) There was Bupe^ci^ ^ of 

aud third left finger tips There was marked cyanosis of the entir 
the index and fifth fingers bilaterally , admimstered wit 

Tetraethylammomum bromide, 500 mg ^ patient was able to fiex^^e 

lowmg results the cyanotic areas became TOviniteB The reticular mo i 

fingers without restriction in approximately ®en 
peaied Skm temperature changes were as follows 


RIGHT 

Thumb 31 4 33 0° C 
Indax 30 5 33 0° C 
Third 315 33 5° C 
Fourth 29 2 30 4° C 
Fifth 26 9 30 0° 0 


(gangrene) 


IjEFT 

29 8 32 0° 
2S 5 31 5° 
09 0 29 0° 

30 4 33 0° 
30 2 32 8° 


(gangrene) 
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Chest roentgenograms, detailed news of the cervical spine, electrocardiogram, blood cultures, 
blood studies, etc , were negative with the exception of a previously known rotoscobosis 

Eepeated dailv mtravenous injections of tetraethj lammonium were given to produce a 
sympathetic block, with gradual abatement of the fulminating Eaynaud’s syndrome, im 
provement in color, relief of pam, and arrest of further gangrenous changes Bilateral dorsal 
sympathectomy was then performed on May 31, 1940, with the hope that further recur 
rences would be less bkely to occur Convalescence was imeventful 

2 Orgamc Obstructive Vasculai Lesions — We have had the opportunity 
of studying the effects of tetiaethylammomum hiomide in some eighteen pa- 
tients "svith thromboangiitis obliteians and some fifty-five patients with all 
stages of peripheial artenoseleiosis obliterans Of the patients with Buerger’s 
disease, eleven have been treated conservatively over periods varjmg from two 
weeks to sis months, three patients have had sympathectom 5 ’- perfomed, one 
patient had a supracondylar amputation foi moist gangrene (patient untreated 
except for diagnostic test), and three patients received only a smgle injection 
for the purpose of producmg a sjmipathetic block Of these three latter cases, 
all will be earned on a conseivative regimen Of the eleven patients treated 
conservatively mcludmg repeated ssunpathetic blocks by tetiaethylammomum, 
five are symptom free mcludmg piactical absence of previously esistmg 
mtermittent claudication Exercise tolerance has improved m aU of this 
group In the remainmg nme patients m the poup bemg tieated conservatively, 
there has been a similar satisfactory decrudescence of clinical signs and symp- 
toms, but this poup has had only a relatively brief period of treatment (four 
to eight weeks) Thiee patients with thromboanpitis obliterans presented them- 
selves m the clmic imtiaUy with active superficial migratory phlebitis These 
patients were hospitalized for brief periods (three dajs) durmg which time they 
received either repeated autonomic ganglion blockade (mtravenous and mtra- 
muscular) daily, or daily blocks by the mtravenous route In all mstances 
there appeared to be a satisfactory subsidence of the active mflammatory process 
It is realized, of course, that similar changes might have occurred durmg bed 
rest without additional therapy It is mterestmg to note, however, that none of 
these patients m this group have had a recmTence of the phlebitis to date 
(Fig 2) 


Table II, Cojohol of Pain aitd Pbedicted Eesponse to Syjipathectomt 
I, Bd , Aged 3G, Bueegek’s Pisease* 


TIME 

1 DOSE 

DURATION RELIEF 

1 HOOTS 

' 

2 30 Pll 

200 mg Lv 

G 45 p il 

3+ 


12 10 A.1L 

300 mg 1 V 

1 30 AM 

1+ 


2 25 P M 

250 mg 1 V 

8 00 A.M 

17+ 


2 Stage Bilateral Lumbar Sympatbectomy and Bight Sural Neurectomy 


KESPONBE 



TETBAETHVLAMMOXTtrM: BEOinDE 

EYMPATHECTOMT 


Thigh 

• c 

34 0 340 

Thigh 

® 0 

32 0 32 4 


CalE 

33 2 32 5 

Calf 

82 3 31 4 


Toe 


Toe 




Complete P 

am Eebef 


-- 


•Control of pain and predicted thermal response to sympathectomy in a patient wim 
thromboangiitis obliterans and severe Intractable pedal pain of two years' duration especlmly 
nocturnal and predominantly on the right. The lower columns of figures correspond to right 
and left thigh calf and toes respectively 
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The foUomiig case lustorjcs arc cxami^lcs of the response to tetiacthyl- 
ammomum bi’oniidc exliibited bv lliicc pnficnls ^\Ith lliiomboangnlis obbteians 
One of these patients has been followed foi eight niontlis (ON), one for 5 
months (L Eo ) and one patient (L Eu ) liad a bilateial s 3 nnpatliectomy per- 
formed (Table II) 


c \‘;r Ri PORTS 

L So (Ko 4G05S5), npod 20 ^oirs, Himgnrnn Tew, \\n'= ndnultcfl Slnrcli 23, 1946, witli 
a two months’ Instory of intormitloiit clnudipalion, numbness and tinglinf; in right foot and 
calf, and nocturnal foot pain The patient had smoked one package of cigarettes daily for 
twelre years Examination revealed slight pallor of the right foot on elevation Vessel 
pulsations were present (weakh ) periphemllv The right foot was colder than the loft and 
a marked temperature gradient nas moasumblc Tetmethylammonium bromide, 500 mg, was 
injected mtravenouslv, folloiving which the numbness and tingling promptly disappeared 
(fifteen nunutes) There was a 5® C rise in slcm tomperaturo of the toes He returned 
April 5, 194G, stating that pain has ceased and the intermittent claudication was less severe 
He had ceased smoking Thereafter at weekly interials he received autonomic ganglia blocks 
with tetrnethvlammonium bromide and continued to show progressii'c improvement A right 
paravertebral sympathetic block with procaine demonstrated an excellent functional response 
comparable to that produced by the drug On May 11, 1946, claudication had practically 
ceased and the patient was under full time employment. A total of seven sympathetic blocks 
at weekly intervals using tctracthylammonium was given This represented a total dose of 
3,500 mg The patient has remained symptom free on repented examinations 


0 N (No 1S7333), aged 43 xcars, a white man, was admitted Feb 4, 1946, with a six 
year history of recurrent superficial migratory phlebitis of both legs The patient had ex 
penenced progressive mtermittent claudication for four years Cold weather aggravated 
the complaints Nocturnal pam was frequently present Exammation revealed typical acute 
saphenous phlebitis on the right calf Posterior tibial and dorsalis pedis pulses were absent 
bilaterally X ray examination of the legs and feet revealed no arterial calcification. Tetra 
ethylammonium bromide, 500 mg intravenously, produced a 4° C rise in skin temperature of 
the toes and the patient stated that following tins procedure, the legs felt normal for the 
first time m years He returned Feb 7, 1946, stating that the claudication had greatly un 
proved and the nocturnal pam had remamed absent The phlebitic process showed evidence 
of Bubsiaence He received 1 2 Gm. of the drug mtramusculariy and returned on Feb S, 
1946 At this time, pulses were weakly palpable bilaterally at the ankle He again received 
1 0 Gm. tetraethylammonium mtramusculariy and was instructed to return in two weeks at 
TThich tune the therapy was repeated The only residual of the phlebitic process -was a cord 
bke area of nonpamful mdumtion He returned one month later on April 4, 1946, able to 
walk three blocks without claudication This was farther than he had been able to walk in 
several years The total dose of tetraethylammonium administered was 4,700 mg 


Peuplieial ai tei tosdei osis ohliteia^is Fifty-five patients witli clinical sigas 
symptoms of peripheral arteriosclerosis obliterans have been ® ^ ® 
utilming teti-aethylammonium biomide as a diagnostic, prognostae, ^ ^ 

apeutie measure The drug has proved useful m two respects m t ^ 

(1) aidmg in the control of nocturnal pain, and (2) as an index o P 

benefits that might be demved from a lumbar sympathectomy ^ 

Early lu the course of study of tetraetbylamm^omum bromi^d^^fi ° 
tbat m some of the patients with artenokcleiosis ohhteianj ^ 

?^tterly of nocturnal pam, that relief was expeneneed foUowmg 

•Subject of separate report. 
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venous or mtiamusculai iniection of tetraetliylammonimn 1)10011(16 This rehef 
occurred whether or not a functional component was demonstrable, that is, the 
relief occuned despite the absence or piesence of vasospasm, and the nocturnal 
pam returned only if the injections of the diug weie diseontmued Several 
of these patients claimed relief of pain superior to that obtained fiom morphine 
The foUoiving ease history is illustiative of the use of tetiaethylammonium 
in the study and therapy of peiipheral aiteiioscleiosis oblileians 

CASE REPORT 

H C (No 585004), aged 62 years, a wlute man, was admitted Feb 4, 1946, with a 
nine month history of intermittent claudication in the right calf Several montlis previous 
to admission, a saphenous bgation had been performed elsewhere for supposed vances Fol 
lowing this procedure, pain and discoloration of the foot appeared and a 4 by 4 inch area 
of dry gangrene on the dorsum of tho foot subsequently developed There was a three 
months’ liistory of constant pain in this foot, especially at night Examination revealed far 
advanced occlusivo peripheral arteriosclerosis Tetraethylammoniuni bromide intravenously 
demonstrated a small functional component to be present, a 1 5° C rise in skin temperature 
bomg the maximal response The patient experienced relief of the nocturnal pain following 
the administration of the drug, and was accordingly treated with repeated intramuscular 
inyectiona of tetraethylammomum bromide, 5,000 mg given in divided doses Wlien tlus 
therapy was withdrawn, the nocturnal pain recurred No improvement in the gangrenous 
slough occurred and, accordmgly, a right supracondylar amputation was earned out on 
Feb 25, 1946 He recovered satisfactorily It was felt that the wisest procedure, as a 
prophylactic measure, would be to perform a left lumbar sympathectomy ns a protective 
measure for the remaining weight bearmg extremity This was earned out on March 7, 1946 
Followup report on June 7, 1946, showed the patient to be m good condition The predicted 
thermal response to sympathectomy as judged by response to tetraethylammomum bromide 
was exact 

3 Camalgic Disoiders and Reflex Sympathetic Dystrophies — Some seven- 
teen patients with a diagnosis of causalgia, posttraiimatic eiJema, or reflex 
sympathetic dystrophy have been studied utilmmg tetiaethylammonium bromide 
The choice of terminology for diagnosis in some of these patients was quite 
difficult These disoiders occurred as the result of old fractures witli prolonged 
immobilization, gunshot wounds with associated nerve palsy, delayed postoper- 
ative edema of the aim with and without intractable pain, fibrositis, periarthritis 
and Sudeck’s atiophy, ceivical nb with vasospasm, healed chronic infection of 
the fascial spaces, postimmersion and trench foot sequelae, old trauma, etc 
The mjection of tetraethylammomum m these patients seiwed thiee useful 
purposes (1) it usually afforded temporary- and at times sustained rehef of 
pam, (2) it aided m establishmg the diagnosis of reflex dystrophy, (3) it was 
highly effectiye as a therapeutic measuie m selected cases 

The followmg case report is illustrative of the use of tetraethylammomum 
bromide m pioducmg autonomic ganglion blockade m this group of patients 

CASE REPORT 

D L (No 588735), aged 54 years, a white woman, was admitted April 29, 1946, with a 
history of having sustained a fracture of the left humerus on Nov 17, 1945, which had been 
treated with a hanging cast Examination revealed a typical reflex sympathehc dystrophy, 
penarticnlar fibrositis, and Sudeck’s type atrophy with a painful, hypersensitive left upper 
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extremity The left hand was cool and 'Mtli pcnurtlintic changes and niodcrntc edenn 
Injection intraTcnoush of 150 mg tel rapt hjlamnionnim bromide produced an excellent 
antononuc block with a 4“ C ri«c m (('tnjieraturc of the digits She nas again seen and 
treated on April 30, 1940, tliero haiinp been some improvement in range of motion of the 
lingers On Maj 1, 1040, a third initction was given and ovimination at this time revealed 

a practically normal range of niolion''of all joints in the left upper extrcmitj All pain had 

disappeared nitli exception of pain in the shoulder girdle Despite tins, tho patient was able 
to elevate the hand above the head for the first time in months On Maj 2^ 1940, a fourth 
mjection of tho drug was given and tho patient reported complete freedom from pain There 
after, she was followed at frequent iiitorvails until Mav 28, 1940, at viliieh time improvement 

was felt to bo maximal A total dose of 7,200 mg of tetmothylaramonium bromide was 

given this patient , ' 



3 (T E.) — Response to datlj autonomic ganglion blockade in a patient with progressive 
Iliofemoral thrombophlebitis of the left lower extremity 


4 Throviboplilehttxs — ^Nme patients 'vvith. superficial or deep tliromboplilebi- 
bs have been treated with tetraetbylammonium All nme of these exhibited 
vasospasm m association with the primary disorder prior to treatment (hyper- 
drosis, pain, mild cyanosis, coldness, demonstiable vasoconstriction) Six of 
e nine patients had eithei acute or chrome deep femoral thrombophlebitis 
6 three remaining patients had migpatory phlebitis m association with throm- 
boangutig obbterans 

'^^b’aethylamnionium proved useful m two respects m this group of eases, 

( ) as a measure capable of leleasmg vasospasm by blocking the autonomic 
^Dgha, and (2) as a therapeutic measure in the acute or active cases whe^m 
^fiy blocks proved advantageous as a supplementary measure in therapy 
ration of effects was surprisingly variable, some patients reporting a 
® several days m which the extiemity remained warm and painless, w e o er 
patients experienced relief of symptoms for only a few hours 

The following case report is illustrative of the most stntog ^^P°^ . 
tetraethylanmionium in the group of patients vuth thrombophle i is ( S 


CASE REPORT 

T E (No 584709), aged 31 years, a white man, 

‘“rr of having been in an automobile accident two months previous y. 


0, 1946, with a biE 
at which time he 
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traumatized the lateral aspect of the loft leg Eoentgenograms wore reported as negative 
Two weeks after the accident, the patient experienced sudden severe chest pain of a plouriticj 
nature followed shortly by prune juice sputum This was diagnosed elsewhere as pneumoniat 
despite a swollen, painful, left lower extremity He had also experienced chills and fever , 
He was treated at that time with paravertebral sympathetic blocks, and had gradual abate 
ment of the acute process Upon returning home (Michigan), ho experienced an acute ex 
acerbation of the thrombophlobitic process with swelling, pain, and fever Examination on 
Jan 6, IPIO, revealed a moderately ill white man with gross ligament Homan’s sign was 
positive There was calf and grom tenderness Collateral venous tnbutanes were evident The 
patient was hospitalized and received daily intravenous and intramuscular injections of tetra 
ethylammonium brotmde (Fig 3) There was rapid subsidence of the edema and withm ten 
days the patient was afebnle, ambulatory, and free of significant edema He was dischargeij 
on supportive measures Careful bimonthly follow up reports state .that the patient has r^ 
mamed asymptomatic and that he docs not have significant edema. / 

I 


UTILIZATION AS AN OUTPATIENT PROCEDURE 


The intravenous injection of tetraethylammonium bromide to produce auto- 
nomic blockade has been utilized daily as an outpatient procedure for the past 
eight months Following treatment, the patient is mauitained m a horizontal 
position for at least 15 to 30 minutes At the end of this time he is allowed to 
sit up and then stand up If no dizziness oi syncope occurs, or if postural 
hypotension is not marked, he is allowed to walk about the chnic for a few 'min- 
utes and IS instructed to lie dowoi should he expenence unpleasant symptoms 
No emeigency hospitahzation following the admmistiation of this drug has been 
necessitated at any time The patient is asked to lefram from driving his car 
for one to two hours because of loss of accommodation The patient is usually 
unaware of any visual impairment Adrenakn is specific m counteractmg any 
untoward symptoms 


TOXIC EFFECTS 1 

In the doses used m this study and in the patients reported here, io sigrufi- 
cant toxic effects were noted In other cases reported elsewhere,® comjilications 
of the mjection were experienced Some patients with veiy high bloo^ piessure 
experienced a state of peripheral circulatory collapse following the intravenous 
mjection which was quite transient m charactei and which responded to epineph- 
rme Other patients had developed a state of dyspnea similar to that observed 
in hysterical hj’pei'ventilation In a few patients the sensation of weakness, 
fatigue, and lightheadedness was veiy pronounced They appear to experience 
difficulty with muscle movement, though when tested theie was no loss of 
strength or change m reflexes The drug has been administeied more than 
1,000 times to more than 500 patients m the doses mdicated with very few 
alarmmg leactions 

SUMMARY 

1 Olmical experience with tetraethylammomum (bromide ■ or chonde) 
has demonstrated its efficiency m producing blockade of the autonomic gangha 
to a degiee comparable to that obtamed foUowmg the usually accepted methods 
of produemg a sympathetic block 
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2 A large and varied senes of pcnpheial vascular and allied disorders 
have been studied utilizing this drag as a method of piodncing eithei a tempo- 
raiy or piolonged s 3 Tnpathetic bldck to improve circulation oi ameliorate pain 
of euculatoiy origin This ding lias proied satisfactory^ m pioducmg both of 
these desired results ^ 
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TREATMENT OF NONUNION OP THE CARPAL NAVICULAR BONE ^ 

Lieutenant Colonel C J Sutro, Medical Corps, Army op the United States ‘ 

T REATI^IENT of nonunion of a fiactured carpal navicular bone directed 
primarily to alienate leeuirent pains and sweUing of the wrist is fai from , 
a solved problem, as is evidenced by lack of uniform good end results The| 
methods of treatment piesently in use are those of excision of part or aU of j 
the fractal ed naviculai bone, excision and replacement by vitalbum replica,' 
drilling, or bone grafting of the segments^ The latter proceduies, namelyj 
dulling or bone graftmg, aie designed to revascularize the necrotic or partlv 
necrotic bone, the scleiotic borders, or the mten'ening fibrous baiiier at the 
site of nonunion by granulation tissue derived in part fiom the contiguous liv- 
mg portion of the navicular bone The success of eithei one of these two surgical 
methods depends primarily on the potential souice of blood supply and the 
osteogenic tissue derived from the contiguous living fragment or fragments of 
the carpal navicular bone "When the blood supplj fiom the contiguous frag- 
ments IS inadequate, and this occasionally occurs, nonunion may result in spite 
of these surgical mteiventious Excision of parts or of the entire fractured 
navicular bone results m some instances m weakness, pam, and loss of function 
in the ivrist This particular surgical treatment is, therefore, not generally 
advised 

Based on the obsemmtion that bone formation occurs frequently at the site 
of nonunion of a fractured femoral neck aftei a subtrochanteric osteotomy, a 
procedure employmg a parallel idea was used in selected cases of nonunion of 
the fractured carpal navicular bone Instead of an osteotomy, an arthrodesis 
between the fractured navicular bone and the capitate bone and curet^ment at 
the site of nonunion were performed in an attempt to obtain bony obliteration 
of the navicular capitate jomt and simultaneous healmg of the navicular bone 
(Pig 1) This procedure was done m four patients, m three of whom there was 
evident nonunion of the carpal navicular bone complicated by either relative 
sclerosis, resorption, or marginal exostoses and recurrent local pain and sweUing 
In the fourth patient, in an instance of simultaneous fractures of the right and 
left navicular bones, this procedure was performed m an attempt to abort a 
rapid progressive resorption and sclerosis of the surfaces at the site of non-union 
of one of the fractured naiucular bones 

Three of these four patients had suffeied from mild trauma to then wrists, 
ten months, two vears, and four years before, respectively None had received 
any previous medical attention foi these mjuries With the pursuit of hght 
work m civilian Me, these three patients had only occasional attacks of local 
pain and swellmg After they had performed several months of routine mihtary 
duties, it was noted that their wrists had become chronically enlarged and pain- 
ful In fact, they all reached a stage wheie they were unable to do any type 
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of work ^vltho^lt cxpcnencinp pain iji llio t.niial icgion Fnrlheimoie, examina- 
tion revealed tliat the noniial laiidiiiniks of llic Miists ncic oblitcialed In 
effusion and that leiicloriicss nns present on pi’cssnie o\ei the fiactiued navicu- 
lar bones The foiiith patient sufTeied iioin snnultnncoiis fractiucs of the light 
and left carpal naMcular bones following an ln^lu^ sustained in a tioop football 
game In tins case, imniobiliynfion of the light and left forearms, wiists, and 
thumbs m plaster of Pans bandages was followed for fue successive months 
This had resulted in complete licaling of the light naviculai bone and piogies- 
sive resorption at the site of fiactnio with icsultant sclerosis and noininioii of 
the left naiiculai bone In tins case and in the thicc picMonslv mentioned, 
arthrodesis was performed liolwccn the naiieulai and capitate bones 



FIe 1. 


fib 2 


capitoS^i,. ^ — BpETam of carpal bones of wrist. N is the ^factured n^cula^bon^ bone 
*lWe^ The hatch lines Indicate the site for the curettement and impianiauo 

deals betw^ — Note scar on dorsum of hand as result of ^ 

“eiween an old ununIted fracture of the navicular and capitate bones 

Technxqice of Operation — A horizontal incision measuring ^2oid 

length was made on the doraum of the ivnst m the region o 
P^eess of the radius to a point m the vicmity of the distal 
ion (Pig 2) The long extensor tendon to the thunih 

tensor tendons of the fingers were exposed and ^eteacte ^iracted The 

The dorsal braneh of the radial nerve was isolated and retracted 
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doi’sal carpal ligament was incised in a cruciate fashion close to the insertion o 
the extensor carpi radialis bievis tendon m order to expose the joint space be- 
tween the naviciilai and capitate bones The contiguous articulai cartilages of 
these two bones were removed to expose their subchondral regions The site 
of nonunion of the navicular bone was thoroughly curetted to remove the scle- ' 
rotic bone and the fibrous or gianulation tissue Slivers removed from the body 
of the capitate bone were placed m the navicular capitate jomt space and mto 
the cuietted site of nonunion The dorsal ligament of the wiist was loosely 
coapted and the tendons were reposited mto their respective sheaths The latter ^ 
were closed with fine catgut and the skin was sutuied with fine steel wire AJ 
plaster of Pans bandage was apphed to the forearm, wnst, and hand to the^ 
level of the mterphalangeal jomt of the thumb and necks of the metacarpals 
of the fingers holding the hand ui 20 degrees of dorsiflexion and in maximal 
pronation The plaster of Pans bandage was removed and reapphed every su 
weeks for a period ranging from five to six months followmg the operation ® 



FIff o — A.f Radlogrraph revealing nonunion of the navicular bone with resorption of Its 
surfaces at the fracture site (nonunion present for two years) B, Radiograph taken six 
months after the arthrodesis note healing of the fractured navicular bone and faslon to the 
capitate bone 

Pre- and Postoperative Radiographic Findings — Preoperative rfldiographie 
exammations of the wrists of the four patients levealed definite evidence of 
nonunion of the navicular bone complicated by either lelative mciease m density 
of the proximal fiagment, marked resorption or sclei-osis of the margins at the 

*It I 3 of Interest that In 1924 Thornton described a case of subluxatJon of the capitate 
bone -which -was treated by resecUon of Its base and arthrodesis to Its oontlgruous carpal bones = 
No mention -was made of treatment of a speclflc case of an ununlted fractured navicular bone 
by this method. 
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site of nonunion, or the presence of maigmal osteophytes In thiec instances 
the postoperative radiographic cxanimation icvealcd beginning union and fusion 
of the navicular bone to the capitate bone appioMmately foui months after the 
surgical mterveution Radiogiaphs taken fiom six to tvelve months aftei the 
opeiation shoved the piesencc of'bonc in the previously noted raiified lesions as 
veil as demmerabzation of the scleiotic foci in the naincular bone Healing of 
the fiactured navicular bone as\\cll as fusion of these fragments to the capitate 
bone vas definitely present in the thicc suboccts in periods vaiving from six to 
tvelve months after the operation (Fig 3 ) In one case in vhich an interval 
of four 3 ears of nonunion ecistcd prior to the operation, bony healmg of the 
fractured navrcular bone vas still incomplete eight months after the surgical 
mtervention 

Patlwlogic Findvigs — LLcioscopic examination of the tissue lemoved durmg 
the operative mtem'ention revealed that the bone obtamed from the dense or 
sclerotic areas vas for the most part necrotic and that the ranfied areas (pseudo- 
C3^) vere filled vith loose granulation tissue Portions of the articular car- 
tilages vhich vere removed in the vicinity of the nonunion presented definite 
evidence of fibrillation and degeneration In addition, in one instance irregular 
proliferation of new bone and cartilage was also observed which indicated the 
presence of a marginal osteoph3de Capsular tissue obtained from the navicular 
capitate articulation showed definite evidence of increased vascularization and 
hyper cellulanty of the synovial lining 

Follow-Up Observatton — ^FoUow-up examinations of the four patients fiom 
eight to twelve months after the arthrodesmg operation revealed that the 
“annoying” pam and sweUmg probably due to a local synovitis which existed 
prior to the surgical intervention was now absent Although the range of 
motion in the vnsts was to a certain extent lessened as a result of the operation, 
the resultant power of the affected hands was definitely mci eased In fact, these 
four patients are now domg some type of useful work m the Armed Forces where 
previously they were compelled because of local pam and swellmg to limit the 
use of their hands (See Table I) 

Table I Eakqe of Motion at the Weibts Before and Bix Months Aftes Operation 
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Disctrssiov 

Tlie suggested pioceduie is not indicated in eveiy case of nonunion of a 
fractured carpal navicular bone In most instances multiple drilling of the 
fragments or the insertion of an autogenous hone graft heals the nonunion of 
the navicular bone Neither one of these two methods, howevei, has any imme- 
diate effect on an existmg traumatic arthiitis in the intercarpal region Arthro- 
desis between the navicular and capitate bones is recommended m those instances 
where theie is extensive resoiption oi sclerosis of one or both fragments or when 
marginal osteophytes about the na\ iculai or capitate bones are observed, espe- 1 
cially when complicated bj'^ lecurrent effusion and pain in the carpal region I 
Intercarpal aithiodesis is also applicable in nonunion oi old subluxations of any ) 
of the other caipal bones where similar clinical conditions are present j 

The foiementioned pioeedure permits the opening of numerous avenues 
into the contiguous maiTow spaces of relativelj noimal bone for a new and 
additional source of blood supply This enhanees “creeping leplacement,” trans- 
formation of the pathologic bone to a viable state, and aids in the liealmg of the 
nonunion 


SUMMARY AND CONCLUSION 

In each of three cases of nonunion of the navicular bone complicated by 
either maiked sclerosis, resorption, or margmal osteophvtes of the nancidai 
bone, as well as by pam and local effusion, an artlirodesis was pei formed be- 
tween the fractured carpal navicular bone and the capitate bone In the fourth 
instance of bilateial fractuies of the navicular bone this pioceduie was done 
to abort a progressive resoi-ption of one of these bones In three of these foui 
patients healing of the fractured navicular bone and bony obliteration of the 
navicular capitate articulation were noted from sis to twelve montLs after the 
operation In one instance m which there was nonunion existent foi four years 
prior to the operation, mcomplete bony heabng was stiU noted eight months 
^ter the operation It is mterestmg that follow-up exammation from six to 
twelve months after the operation disclosed that there was an absence of fewellmg 
and pain m the four wrists even after repeated use of the hands Some loss 
0 motion was observed m each of the four wrists as a lesult of the surgical 
intervention This was howevei, compensated by the definite gam of power m 
the affected ivrists and hands 
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A NEW iVEETJIOD OF BONE PJjATING 

/ 

H Leslie Wenger, H D ^ 

Ni \v York, N Y 


'~nHE inaiiagcmeut of a siini'le fiactiue ol tlic sliaff of bone is lime-tested and 
i. imnersalh accepted Li essence this consists of appioximatiug the ends of 
the fragments and then nimioliili/ing the limb Wlien open leduction is in- 
dicated and a plate is then icqniiod loi continued apposition of fragments, the 
treatment is definitely found Mauling The lational in using a plate is to ap- 
pose the two broken sections of the shaft and to imniobilire them Unfoitunately, 
this has not been accomplished The fiagmcnts hare been apposed but im- 
mobihzatioii has been impassible Mith an 5 ’^ plate used in the past Even by 
causmg some degiee of impaction the play of the broken ends of bone upon 
one another eientuallv lesults in a hiatus oi space between the apposed frag- 
ments and healing is cousequcntlv delayed This knoM'ledge has made im- 
mobihzation of the broken limb, thiough plastei oi some othei means, maudatoiy 
following the application of a plate Immobilization to be effective must in- 
clude the joints on both end^ of the fiactuie This in turn, ovei a peiiod of 
time, results in atiophi, of muscle, dccaleification of bone, and stiffness of the 
jomts In fact the disuse atiophy unth its concommitant discomfort may be 
more of a piobleiu than the oiiginal fiactuie 

I have devised an “assembly” consisting of two metal plates which appose 
the fragments of a bone shaft and immobilize them In addition, the applica- 
tion 111 the hands of a qualified suigeon is simple and does not lequue any com- 
pheated oi expensive equipment The effectiveness of this “assembly” is such 
that no subsequent immobilization in plastei is necessary and lapid weight- 
heanng is permitted 

These exemplaiy featuies were discussed in a pievious commumeation t 
However, some notewoithy changes have smee been made in the nuts and bolts 
which fix the immobilizing plates This has permitted a simplification of the 
operation and has reduced the operative time to such an extent that I feel 
justified m piesentmg these mipiovements m this paper 

The appearance of the Wenger plate assembly can be seen in Pigs 1 to 7 

The operative technique used in applying the asseinblv consists of making 
ou mcision at the site of the fractuie, and then ahgning the fracture m anatomic 
reduction (see Pig 3) While this is held in position by an assistant, the 
front plate (slotted plate) is placed acioss the site of the liactui-e on the one 
surface nearest the opeiatoi Foui bolts aie inseited into the ho 
are fitted onto both sides of each bolt (see Pig 4) The two outer bolts are 
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then securely tightened The two mner bolts are left loose until the back or 
notched plate is slipped into position under the nuts (see Figs 5 and 6) 

When the notched plate is inserted under the two inner nuts, these latter 
are tightened with the mench and the immobilization is complete The con- 
struction of the notched plate permits compensation for inaecuracies in the 
position of the bolt holes 


a 



Fig 1 — A and B are paired vitalllum plates applied on opposite surfaces of the frac- 
txired bone. The larger plate (A) Is known as the slotted plate and the smaller (B) *3 the 
notched plate. O Is the wrench for tightening nuts 13 Is the clamp which holds the opposite 
nut firm so that the bolt does not turn and E Is the bolt which Is designed so that threads are 
at both ends and the threads on the far side of the bolt limit the nut on tlie bolt 



Fig 2 — A shaft fracture with an operative exposure The following Figs. S to 7 demonstrate 
the method of application of the assembly In situ of this fracture. 





3 -The thc"procc^^^^ of 'bVj 


^ ■!, loQ fsecD Fiff 

-A, The bolte have ^een taserted thro^^h of ttehtening nu 

fastened onto the farther end > 


and the nuts are 
iB seen. 
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surgery 


Excess length of bolt may bo removed by means of cutting pliers with a 
high leverage factor 

The peiiostenm on the bone should be left as intact as possible 
The wound is closed in the loutme fashion and a simple sterile diessmg on 
the slon is used 
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FlK 6 — The remaining: nuts are placed In position and the two end holts are secured ' At 
this stage of the operation the Inner two bolts are left loose so that the smaller (notched) 
plate can be sUd Into position Once this Is done the Inner nuts are tightened / 



Pig 6 — A view of the opposite side of the fracture is shown with the smaller notched plate In 

position and the nuts tightened 

I 



Fig 7 — A lateral view of the fracture revealing both plates (the larger slotted and the smaller 
notched plate) In position and the fracture Impacted. 
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Fls 9-Postopcrat^c x-^a^ Mc^^ nr SblUzlnB mLsures have been used 

rhe assembly Is In situ. Iso plaster or oth , rcscals profuse callus form 

Fig 10— X-ray slew taken tr\o months po^t P 
snd excellent healing of the fracture. _ 


nf the left tiuiD. 

Pig 11 . „ sustained a fracture 

Pis 11— PaUent was a 59-year-old his leff f^uowed by no 

fibula when a pile of sheet glass eollaps^ ^ attempt^ Ippfoxlmated and there 

^ Pig 12 -Closed reduction of ^>^ture^^ „<,t ^ell aPP 

ter After eight "weeks the bone 
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SURGERY 


The efficacy of the assembly m immobilizing a shaft fracture ■without the 
additional use of plaster or some other splinting aid is admirably demonstrated 
in the foUo'wing two cases 


CASE REPORTS 

Case 1 — Patient D H Tras 21 years of age He rvas struck by an automobile and 
sustained a fracture of the shaft of the femur (Pig S) He tvas operated upon and the 
"Wenger assembly was utilized (Pig 9) The following day the patient was able to move 
about in bed fle'ong the knee and hip without any discomfort 

On the fifth day the patient requested bathroom pnvileges, which were granted There 
was actual weight bearing on that day although crutches were used and the patient contmued 
to be ambulatory from that time on Two months later x ray examination (Pig 10) showed 
excellent healing of the fracture 



Fie 13 Fig 14 

Fie 18. — ^An opcnereducUon operaUon was performed. The "Wenger apparatus was Oio 
sole form o&qmmohlllzation Good apposlUon of the hone fragments of the Ubla wns achieved 
j'FIe 14i — Follow-up x-ray picture six months after operaUon showing heallnf of both the 
tibia and fibula with'^callus foimaUon an excellent result 

t Case 2 — ^Patieiit C A was a 59 year old white man. He sustained a fractured left 
tibia and fibula whin a pile of sheet glass coUapsed upon his leg (Pig li) Closed reduction 
was attempted and the leg was immobilized m plaster After eight weeks there was stfil no 
callus formation an^ the ends of the bones were not well approximated (Pig 12) 

An open reduction "was therefore performed and the fractured ends of the tibia were 
apposed. The "Wenger apparatus was the sole form of immobfiization used (ITg 13) Prw 
days after operation the patient was able to walk and bear weight on the mvolred bmb 

A roentgenogram taken six months later shows healmg "with caUns fonnation of both 
the immobilized tibia and also the fibula (Pig 14) There was excellent function of the leg 
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SUM MARI 

1 A now method of hone plnliiiR of shaft fiactinos without subsequent 
plaster immobihzation has heen descrihcd 

2 The ad\antages of this nicfliod aic the ahilitj’’ to appose the fractured 
ends of bone and establish such a iigid fixalion that no auxiliaiy measures of 
external immobihzation (plaster, etc ) are required This obwates disuse 
atrophy and other discomfoits attendant upon nonfunetion or disuse of not 
only the affected limb but the joints on both ends of the fiacture The patients 
are ambulatoij m a fcM days and healing changes aie aeceleiated 

3 Two cases aic sho^n iihich demoiistiate the efficacy and results of thw 
method 



CONGENITAL ESOPHAGEAL ATRESIA WITH 
TRACHEOESOPHAGEAL FISTULA 

A Case Report of Successful End-to-End Anastomosis 

M. Lawrence White, Jr , iLD ,* and McLemore Birdsong, M D t 

Charlottesitlle, Va 

L am® has recently summarized the bteiature on surgical coirection of con- 
j genital atiesia of the esophagus uath tracheoesophageal fistula AVhile this j 
anomaly is not rare (there are o\ei 400 cases now on lecord) interest m the/ 
condition has recently received a stimulus from successful reports of operations' 
for the once uniformly fatal lesion In 1929, Vogt^- summarized the variations 
of this anomaly m the foUowmg classification which is still widely accepted 
Type I, complete absence of the esophagus , extremely rare Type II, bhnd end 
to both upper and lower segments of the esophagus, with no tracheal communica- 
tion from either segment, rare Type Ula, upper segment with tracheal com- 
munication and a bhnd lower segment , rare Type Illb, a hhnd upper segment 
and a communication between the lower segment and the trachea , common type 
Type nic, communication of trachea with both upper and lower segments , rare 
Thus, there is only one frequent tjqie, Illb, compnsmg about 90 per cent of the 
cases ^ Inasmuch as all attempts at leconstructing a functional esophagus were 
failures until 1941,^ and because so few successes have been reported sme« that 
time, the presentation of this smgle case seems justified 

The records of the University of Virginia Hospital reveal eight cases of 
this anomaly, the first havmg been diagnosed m 1932 (Table I) Each case 
falls mto Vogt’s^* type Hlb classification with a bhnd upper esophageal pouch, 
and the lower esophageal segment entermg the trachea The fact that five of 
the eight cases have been recoided m the last two years is perhaps due to a higher 
mdex of suspicion of the piesence of such an anomaly m infants who present 
the classical syndrome Attempts at curative surgery have been made m the 
five eases encountered smce 1943, one patient havmg been operated upon else- 
where The first two of our four attempts were made by emplojung the left 
tianspleural approach One patient (Case 4, Table I) survived a one-stage 
transthoracic bgation of the fistula and a cervical esophagostomy, but died 
eighteen days later with strangulation durmg a gastrostomy feeding The 
regurgitation of milk proved the recanalization of the hgated fistula, which was 
not divided at the tune of operation This phenomenon has been wported by 
Ladd® In the last two cases the approach was by an extiapleural postenor 
mediastmotomy, one on the left and the other on the right Only one operation, 
the last , has been successful 
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Table I 


Congenital Atresia oi EsoriiAGUs With Traciieoesopiiaoeal Fistula, 

bUMXlART OF CASF^, EM\H RIT\ OF VIRGINIA HCSFITAL 


CASE 

NUMBER 

YEAR 

associated 

ANOMATJFS 

01 ERATION 

OUTCOilE 

1 

1032 

Meckel's di\ crticuluni Gnstrostomj onlj 

Died 44th daj, of as 


1937 Multiple , alisent rn 
dius , imperforate 

anus , vesicovagmal 
fistula , supomumor 
ary thumb, club 
hand 
1940 None 


7 

8 


Gastrostomy onlj 


1943 None 


1943 None 


1943 None 


1944 Multiple , hemivorte 

brae and absence of 
one ear 

1945 None 


Gnstrostomi onlj 

Preliminnrj gnstrostonij , 
transpleural exploration 
(left) one dav later, liga 
tion of fistula, esophagus 
not suitable for anasto 
mosis, exteriorization of 
upper pouch 

Primary transpleural ex 
ploration (left) , diffuse 
attachment of lower 
csopluigeal segment to 
trachea, not suitable for 
anastomosis 

P r 1 m a r j extrapleural 
mediastinotomy left, seg 
ments of esophagus ex 
posed, suitable for anas 
tomosis 

Operation elsewhere , de 
tails not known 


piration pneumoma 
Died 5th day, of ns 
piration pneumoma 


Died 26th dnj, of as 
piration pneumonia 
Died 18th day postop 
erative, nhen ligated 
fistula recanabzed and 
milk was aspirated 
during gastrostomy 
feeding 

Died on operating 
table (shockf) 


Died on operating 
table , death soon after 
pleura tore with re 
sultant pneumothorax 

Died soon after opera 
tion 


Primary extrapleural Uneventful postopera 
mediestmotomy on right, tive course, alive and 
ligation of fistula and well six months after 
end to end anastomosis operation 


CASE REPORT 


J B (case 200834), a white female infant, was bom at the Umversity of Virginia 
Hospital on Jan. 21, 1945, after a normal pregnancy and a slightly prolonged labor It was 
noticed at birth that there was much pharyngeal muons which required aspiration, and a 
'“sxked but temporary laryngeal stridor 


Physical examination after admission to the premature nurserv revealed no abnormali 
ties except for the small weight of 2,330 grams (5 pounds, 2 ounces) At twenty four hours 
tile child was started on equal parts of 5 per cent glucose and normal saline solution by mouth 
m verj small amounts, and soon thereafter a special formula of lactic acid milk with ammo 
acids was started It was noticed at this time that with everj feeding the child would re- 
gurgitate and become somewhat cyanotic Because the child continued to vomit, everjd;hing 
by mouth was withheld on the third hospital dnj and an intmienous drip of 300 cc. of 
Binger’s lactate solution was given On the completion of tfus dnp the formula was again 
started with repetition of choking nnd cyanosis 


Because of repented regurgitation of even thing taken bj mouth, a small catheter was 
passed into the esophagus on the morning of the fourth hospital day (third dnj of bfe), 
and on obstruction was mot about halfwnv dotvn Uio length of tlic esophagus The patient 
was token to the x ray department nnd 2 cc of iodized oil were injected into the esophagus 
bv catheter A complete atresia of the esophagus ivith a large bulbous upper segment ex 
tenrng a* «« the second dorsal vertebra was notnl on fluoro^copv Roentgeno 
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grams confirmed the fluoroscopic findmge and also showed a large amount of gas in the 
stomach and intestinal tract (Fig 1) There was no evidence of pneumonia. 

A diagnosis of atresia of the upper portion of the esophagus with tracheoesophageal 
fistula of Vogt’s type mb was made and the patient was prepared for immediate operation 
with an intravenous dnp of 60 c c of % molar sodium lactate and 250 c c of Ringer’s lac 
tate solution 



Fig- 1 — ^Preoperatlve roentgenogram after the Injection of iodized oil Into the esoph- 
agus showing blind upper esophageal pouch normal lung fields and the gas-filled gastro- 
intestinal tract. 

Operation — On Jan. 24, 1945, the foUowmg operation was performed by one of us 
(MJj W ) Under local infiltration anesthesia (% per cent novocain) a 5 cm incision was 
made on the right side between the scapula and the spmous processes beginning at the second 
nb and extending to the sixth. The extracostal muscles were divided and the sacrospinahs 
was retracted. Vessels were bgated with fine black Bdk The third, fourth, and fifth whs 
were resected subpenosteally from the transverse processes anteriorly to a pomt about 1 em 
beyond the angles of the nbs The intercostal bundles were ligated with fine silk and 
divided By blunt dissection the parietal pleura was separated from the endothoraeic fascia 
posteriorly until the mediastmum was entered. The azygos vem was identified, doubly h 
gated with fine silk, and divided. The large upper bbnd pouch of the esophagus -was easily 
identified and dissected free as was the lower segment also, since it extended almost to the 
upper segment. Although much smaller in diameter it appeared to have a lumen adequate for 
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annstomosiB Tho lower scgincnt was all ached to tho Imcliea about % cm inferior to the 
upper segment A tracheoesophageal fistula at this point uas isolated, after transfixing bga 
tures were placed in the wall of tho fistula close to the trachea, the fistula was divided, open 
lag tho lumen of tho distal segment of tho esophagus Tho lumen of tho upper segment was 
entered by amputating the bulbous tip of tho upper segment 

At this point in tho operation tho lighted retractor which was holding tho lung forward 
accidentally injured the parietal pleura and a sucking pneumothorax resulted An attempt 
was made to give oxygen under positive pressure, which was onlj partially successful Bo 
cause of the violent respirator} movements, a small quantity of etlior was administered by the 



The on sixth postoperative day the tn^Gon^f 

PueumoniHo ^ Into the stomach very rapidly and did not outline ttm esop eTus. 
pneumonitis persists in the^^t upber lobe adjacent to the field of operation. 

open drop method, but this was soon discontinued because of cyanosis Since ^ 

that It could not be repaired, a sponge ^ t 
efect and the retractor reapplied After about five minutes the respirati 
^ regular and the child’s condition permitted resumption of the opera on ... _ 

A No 8 Ereueh urethral catheter was passed into the stomach 
eut of the esophagus, and its npper end was passed thr^gh e upp^^^ J^hagns could 
hary^ -where it was retrieved by the anesthetist. The o With interrupted 

tteu be brought together over the catheter and held by traction sutures. With into p 



552 


SDEGERY 


very fine silk sutures the first lajer of the anastomosis was placed, approximating the thick 
mucosa of the upper segment to the full thickness of the thin walled lower segment A 
second row of similar sutures approximated the muscnlans of the upper segment to the mus 
culans of the lower segment about 3 mm distal to the first line of sutures Tlus row tended 
to telescope the lower segment into the upper segment After an apparently satisfactory 
closure the catlieter was removed through the month 

Sulfamlamide crystals were scattered through the wound, wluch was closed in layers 
with interrupted sdk sutures, leaving a small catheter in the pleural space through the 
accidental pleural defect After the skm had been closed, a small amount of air was as 
pirated from the pleural space and 20,000 units of penicillin were injected The catheter 
was then removed, leavmg no drain there or in the mediastinum 

Durmg the operation, 5 per cent glucose and a transfusion of 50 c c of whole blood 
were administered through a scalp vein The infant’s condition at the conclusion of the 
operation was fairly good in spite of the long tedious procedure and the fact that the pleural 
space was inadvertently widely opened There was mild cjanosis on return to the nursery 



Postoperatxve Course — The patient was kept in an oxygen tent m a head down posi 
tion for four days and given 3,000 units of peniciUm mtramuscularly every three hours 
for three weeks / 


At first nothmg was allowed by niouth, and the chdd was maintamed intravenously 
mth sodium lactate, 5 per cent glucose, 5 per cent ammo acid* solution and citrated whole 
blood until the fourth postoperative day At this tune 2 c c of equal parts of 6 per 
glucose and normal salme solution were given by mouth and repeated at two hourly mter 
^ sixth postoperative dav the same amount of 5 per cent ammo acid solution 


amino*^t^H source of the amino acids. It consists of 6 per cent 

amino acids in a 6 per cent Rlucose solution with 0 2 per cent sodium chloride 



■WHITE, JR, AND BIRDSONG CONOI MTAD ESOPHAGCAL ATRFSIA 


553 


was substituted for the normnl siihno solution Tlio pntiont took these /irst feedings so 
well that on the ninth poatopemtne diij she could bo started on a special lactic acid 
formula* with the addition of aiinno acids Thereafter, tlie patient's intake was gradually 
increased and she took tho feedings without ditllculty During tins time tho cluld was 
given blood transfusions of 50 to CO c.e cicrj other day A part of the needed fluid was 
given in tlio form of 5 per cent ammo acid solution intravenouslj 



the two and one-half months after operation B^um J^sected 

esophagus appears normaL The lungs are clear and the reseciea 


On the day following operation, moderate edema was noted which for about six days 
^dually increased with corresponding gam m weight On the twelfth postoperative day 
tte patient began to lose weight and did so for six days, at which tune all the e^eim tad 
disappeared At this time weight began to mcrease steadily at a normal rate and co 
ne^ to do so tmtil her discharge from the hospital 
The eitraplenral wound space was aspirated wi< 


first ®^Plewal wound space was aspirated with a serofang^mo^us fluid, 

P°®t^rative days, yielding an average of 10 to 16 c. ^ obtained 

tures of which were consistently negative On tho fifth day coimtion 

(10,000 umts) was injected into the wound space after each aspiration 

” of ThU 

s vea a formula of 26 calories per ounce. 
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StTRODERY 


On the third postoperative day the patient was fluoroscoped after the injection of 2 
c c of iodized oil into the esophagus After a bnef delay at the site of the anastomosis, 
the iodized oil readily passed into the stomach (Pig 2) Eepeated x ray e xamin ations with 
iodized oil were made during the next two weeks, and at no tune was any leakage around 
the anastomosis or any significant stricture seen. Except for a minor upper respiratory 
infection and a mild diarrhea for two days in the latter part of the hospitalization, the 
patient’s course after the first two weeks of Me was uneventful 

The patient was discharged on the forty fourth hospital day, thirty nine days after 
operation, in excellent condition and weighing 2,930 grams, a gam of 600 grams over the 
birth weight She has been followed m the outpatient department at mtervals of two 
weeks for rune months, and has a normal curve of weight gam At no tune has there been 
any difflculty m swaUowmg or any regurgitation. On April 4, 1945, approximately two and 
one-half months after operation, the child appeared well nourished (Fig 3) and banum 
studies of the esophagus revealed a normal appearance with no evidence of stricture (Fig 
4) On May 16, 1945, the patient weighed 11 pounds and % ounce On Oct 15, 1945, nme 
months after operation, the child was m excellent health, weighed 16 pounds and 4% ounces, 
and showed entuely normal development. 


COMMENT 

The diagnosis m the case reported was suspected when the child began to 
vomit her food immediately after ingestion, and in the intervals to eject con- 
tmually a small amount of foamy saliva Cyanosis, especially at feeding tune, 
was also a noteworthy symptom These are classical signs of the type mb 
tracheoesophageal fistula, A small rubber catheter passed mto the esophagus 
revealed an obstruction A diagnosis of atresia of the esophagus was then fairly 
obvious and needed only confirmation by x-ray 

Contnbutions to the development of the surgery of this anomaly by Haight 
and Towsley^' ® deserve the utmost credit Haight not only performed the first 
successful anastomosis (1941), but also has operated m six of the thirteen success- 
ful cases now recorded m the literature The mdirect method of surgical 

attack (hgation of the fistula, gastrostomy, and cervical esophagostomy, planning 
the eventual formation of an antethoracic esophagus) was first successfully per- 
formed m 1940 by Leven® and one day later by Ladd ® Nineteen patients have 
survived this method of attack although the antethoracic esophagus has not been 
completed m alL'*'® ® It is important to note that 70 8 per cent of the twenty- 

four patients operated upon by Haight® had a morphology suitable for end-to- 
end anastomosis, and that all six of the surviving patients had this type of opera- 
tion Nme of eleven survivmg patients reported by Ladd® have had the long 
and complicated mdirect method of attack. 

There would seem to be no difficulty m choosmg between the one-stage direct 
anastomosis and the mdirect method from the pomt of view of functional end 
results "With the former, the patient has, followmg a smgle procedure, an 
esophagus approxunatmg the normal, with the latter, he has, after a prolonged 
convalescence marked by multiple plastic operations, only a substitute for an 
esophagus The data are as yet too mcomplete to permit any positive conclusions 
on the relative operative risk of the two primary procedures In our judgment 
there is only one reason for the mdirect approach, namely, an anatomic condition 
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that will not pemit direct anastomosis, Avlnch, umfoitunatcly, is frequently en- 
countered The paients of one of oui patients requested that no procedure be 
earned out if a duect anastomosis sliould piove impossible 

The operatne teclmique of Iloiglit® Avas folloAved closely in the case leported 
and needs no fuither comment After liaA'ing tiicd both the tianspleural and 
the extrapleural appioachcs (Table I) avo gieatly piefci the lattei and Ave find 
the attack easier on the light than on the left side The telescopic method of 
anastomosis over a small catheter is casilj’' pcifomied in a siiitalile case 

One significant Aaiiation from picvioush’^ published methods is the failure 
to place a dram at the site of anastomosis It Avas felt that penicillin used locally 
mthe extrapleural space might maintain asepsis m the legion of the anastomosis 
and minimize, thereby, the danger of infection and breakdoAvn of the anastomotic 
suture hne The closed extrapleiiial space was aspiiated daily for five days and 
pemciUm m 3 eeted after each aspiration In the absence of a dram a higher con- 
centration of penicilbn can be maintamed in the threatened space than m the 
presence of a dram * Lam“ has recently used peniciUm both systemicaUy and 
locally but dramage was carried out m his cases 

This ease is believed to be the fourth lecorded case which did not mclude 
a supplementary gastrostomy Gastrostomy was required m three of Haight’s® 
SK cases, and the procedure has been used m aU of the other successful cases 
reported by various authors eithei as a prelimmary operative procedure or be- 
cause of leakage of the anastomosis, or strictiiie When gastrostomy can be 
avoided, the postoperative course is transfoimed from a difficult feedmg and 
nursmg problem of mdefinite duration mto one of parenteral mamtenance for 
a few days, followed permanently by normal oral feedmgs Penicillin, by lessen- 
ing the mcidence of anastomotic leaks, avtII probably decrease the need for 
gastrostomy 


The three important pomts in the postoperative care are the prevention 
of infection, the control of body temperature, and the mamtenance of nutrition 
The two former pomts need no particular comment, bemg comprised of, routme 
procedures for the premature nursery Avith the addition of mtramuscular 
pemciUm However, nutrition aviII probably always present an mdmdual and 
difficult problem 


Probably the most difficult part of the nutrition problem in these infante 
is the mamtenance of fimd balance, which is, of course, intimately conceme 
With electrolyte balance Haight® has noted tlie frequent occurrence of genera 
ized postoperative edema, Avhicli, localized m the anastomotic suture me, nug 
wen result m failure to heal and consequent leakage Schemm^" hM s ^ 

patients may be given large quantities of fluid Avith impunity i ° 
sodium ion low Althougl. tlio gonernUy occeptod c o T; 

bom infants ,s toben to bo froso 2% to S pafcnl 

kilogram) per day Avith Avidc variations lictAVC 

. . . In fho treatment of the pleural space 

•Thin principle linn lieen Jen report of which In In presn 

following rcncctlon of the lunr In "n"'® 
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reported upon here received only about 1% ounces per pound per day during 
the period of intravenous maintenance In spite of this low fluid intake, edema 
promptly developed postoperatively The most logical explanation would seem 
to be the sodium taken in tlie form of sodium lactate, Ringer’s solution, and 
normal saline solution both before and after opei ation Certainly the other com- 
mon causes of edema, such as low seium protein, circulatory failuie, and 
capillary damage from anoxia, did not seem to he factors in this case The 
balance m the newborn infant between edema on the one hand and dehydration 
on the other is delicate enough -without the added handicap of abnormal gastro- 
intestinal function The weight and tlie other clinical manifestations of fluid 
balance must he closely watched in these cases Fluid can he given as normal 
sodium chloride, 5 per cent glucose, or 5 per cent ammo acid accordmg to nutri- 
tional needs In our next ease v e plan to limit the sodium mtake stiU further 

The necessity to prevent ketosis in these mfants is obvious All fluid which 
IS not given to meet the electrolyte and piotem needs is given in the form of 
5 pel cent glucose If this amount of sugai is not sufScient to prevent ketosis, 
it can be gi\ en m mixed solutions of glucose -with sodium chloride or -with ammo 
acids 

The administi ation of protem is essential both to prevent edema and tissue 
waste, and to promote wound healing It must he remembered that these patients 
have been starved from birth until operation, a period of from one to many 
days Smce protem foods cannot he allowed by mouth for from six to ten days 
postoperatively, they may be without oral protein nitrogen mtake for from ten 
to fourteen days or longer The resultmg mtrogen deficiency can be made up 
by the mtravenous admmisti ation of ammo acids supplemented by blood trans- 
fusions, and by early admmistration (sixth day) of amino acids by mouth 
Ascorbic acid must also be given m doses of 100 mg daily to aid m wound 
healmg 

"We beheve that postoperative mamtenance by the intravenous route was a 
factor m the successful result m this case A constant drip was used, employing 
the scalp veins The rate of admmistration can be better conti oiled -with a very 
slow dnp for long periods of time With this method there is also less chance 
of abscess fonnation or sterile neciosis, and because one drip a day is all that is 
necessary, the infant is not distuibed as frequently There were no reactions 
follo-wmg the mtiavenous use of ammo acids 

In conclusion, we feel that there should be the closest cooperation between 
the thoracic surgeon and the pediatrician m the handhng of these cases Cer- 
temly mtelligent attention to the metabobsm postoperatively is as important 
m the recovery of these mfants as is the technique of the operation 

SUMMARY 

A case of congemtal esophageal atresia -with tracheoesophageal fistula has 
been presented The details of the diagnosis, operation, and postoperative care 
have been discussed 
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TREATMENT OP ESOPHAGEAL ACHALASIA OR CARDIOSPASM 

Report op Pour Patients Treated Sdrgicallt 

H Max Schiebel, M D , Durham, N C 

D ysphagia, retrosternal pam, and reg^Hgitation of food are distiessmg and 
fearful symptoms for any patient to experience The deterramation of the 
actual cause of such symptoms requires thoiough investigation, and the humane 
aspect of therapeutic prmciples demands attention diiected toward rehef 

This symptom complex has been recognized for a long tune and observations 
have been recorded as long ago as 1679 ^ In that year a volume on Plw.i*ma- 
ceuticB' Bationalis was published by Thomas Wdhs m which the folloiving de- 
scription is contained 

Of Vomitang 

No less will a very rare case of a certam Man of Oxford shew, an almost 
perpetual Vomiting to be stirred up by the shuttmg up of the left Orifice A strong 
Man, and otherwise healthful enough, labouring for a long time with often Vomit 
mg, he was wont, very often, though not always, presently to cast up whatsoever he 
had eaten. At length the Disease having overcome all remedies, he was brought mto 
that condition, that growmg hungry he would eat until the Oesophagus was filled up 
to the Throat, m the mean time nothing sliding down into the Ventricle, he cast up 
raw (or crude) whatsoever he had taken when that no Medicmes could help and 
he languished away for hunger, and every Day was in danger of Death, I prepared 
an instrument for him like a Eod, of a whale Bone, with a little round Button of 
Sponge fixed to the top of it, the sick Man having taken down meat and dnni mto 
his Throat, presently puttmg this down m the Oesophagus, be did thrust down mto 
the Ventricle, its Orifice bemg opened, the Bood which otherwise would have come 
back agam, and by this means he hath daily taken his sustenance for fifteen Tears 
and doth yet use the same Machine, and is yet alive, and well, who would other 
wise perish for want of Food Without doubt m this case the Mouth of the 
Stomach bemg always closed, either by a Tumour or Palsie, nothing could be ad 
nutted mto the Ventricle unless it were violentlv opened 


In this very clear description we see not only a fairly complete account, 
but also an mgenioiis method of treatment which, with a few modifications, is 
still m common use Agam, m 1889, there appeared m the Boston Medical and 
Surgical Journal a descnption by Osgood^ of six patients suffermg fiom 
dysphagia 

The distress was always located beneath the xiphoid cartilage as high as its 
union with the gladiolus, and here tenderness on pressure is usual Prom its pomt 
of origin the discomfort, which is very peculiar m character, may radmte up to the 
pharynx and from that locality pass mto one or both ears When the entire tract 
of the esophagus is thus involved the distress is very annoymg and is apt to alarm 
the patient. There is the sense of impendmg suffocation. Sometimes the 
distress appears to the right of the median Ime and gradually mvolves the right 
chest as far as the outer border of the mamma, bemg sharply felt m the nipple In 
extreme cases pam is felt m the back. At all tunes there e.xisted difficulty m 
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swallowing beer, cliampagno, npolUnana water, and other gaseous drinks As soon 
as the fluid reached the lower end of the esophagus a spasmodic, but only mo 
mentary, constriction followed It is during tho existence of an obstmato at 
tack that tho sufTorer complains of a strange sensation of pain m one ear, very 
rarely both cars, and not at all in some cases 


Incfdcn-cc — Achalasia is seen rather frequently and is seeond only to car- 
cinoma as a cause of difficulty in swallowing Guisez® found that 17 4 per cent 
of 946 patients requiring esophagoscopic examinations for dysphagia or pain 
had achalasia In Walton’s^ series 17 8 per cent of aU esophageal lesions were 
due to achalasia 

In 1904 Von hlilailicz" collected 100 cases from the hteratnre, and, by 1940, 
1,200 cases had been lepoited by one gioup of workei*s “ 

Symptoms — The sjnnptoms consist pnmarilv of pain, dysphagia, and re- 
gurgitation of food Pam is piosent m 60 to 70 per cent of the cases m sharp 
contrast to the absence of pam in carcinoma Also, in many mstances solid 
foods can he taken as well as and sometimes even better than liquids Cold 
drinks and cold foods are most poorly tolerated One of my patients had been 
unable to eat ice cream for eleven years Pam is not confined to periods of eat- 
Rig, but may appear at any tune, even during the night It is substemal, and 
uiay radiate mto the cervical region, the angle of the jaw, and the mastoid re- 
gion (Alvarez) ” In some instances it is also felt m the back at the level of 
the tenth to the twelfth thoracic vertebrae Loss of weight is common The 
vonutus sometimes comes immediately after eatmg or may not occur until night 
and only after several days In milder instances the patient may get along with- 
out vomiting but •will have to eat standmg up, eatmg slowly and dmiking warm 
fluids along with the meal Periods of exacerbation may develop durmg which 
nothmg can be taken for several days These frequently correspond with emo- 
tional conflicts (Comby,® Jacobson,® Muggia,^® Bruhl,^^ Sudhues,^® and Weiss’®), 
hut in some instances no such psychosomatic relation can be discovered In 
certain cases what appears to be primary achalasia is aggravated by the fear of 
regurgitation so that the patient does reasonably well at home but is unable 
to eat m any public place or away from home I have seen cases m which spasm 
was secondary to gall bladder disease, esophagitis, foreign body m the esophagus, 
peptic ulcer, and diaphragmatic hernia, and all these must be ruled out Car 
emoma must be differentiated Chmcally, caremoma produces less discomfort 
and more gradual interference with swaUowmg, steadily progressive from son 
foods to liquids 

Roentgenographic studies usually show a smooth, ohve-tip type o^bstruc- 
tion at the cardia, with or without dilatation of the esophagus above T-Jm may 
not be well outhned at first because of accumulated food m the esop 
Esophagoscopic exammations may show considerable esophagitis secon ary 


retention of food f 

The etiologio factors responsible for the 
solids and liqmds through the junction of the esophagus nnmps an 

probably many and vaned, as endenced by the nOTerom ® 

Phed These mclnde eaidiospasm, eongemtal dilatation of the esopbagns, 
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phrenospasm, achalasia of the cardia, atony of the esophagus and megaesophagus, 
kmkmg of the esophagus, pressure from the left lobe of the liver, fibrosis of the 
periesophageal comiective tissue, esophageetasia, and the ever-present idiopathic 
dilatation of the esophagus The most recent addition has been “cardiospasm, 
a psychosomatic disorder 

As m other branches of medicme, it is quite likely that this long list means 
either that the disease has many contributing factors oi that the true agent has 
not yet been discovered Rather complete discussions of causative agents are 
mcluded m tlie articles of Oclisuei and DeBakev,’^ Schmidt,” Heyiovskj^” 
Vinson,” and otheis A very brief discussion wiU sufSce to mdicate these 
theoretical backgiounds and their resultant tiends in therapy 

The congenital theoiy has had two groups of followers, those concerned 
with the mam body of the esophagus, and those thinlang ui terms of the cardia 
In 1897 Jaffie,” thmkmg along tlie former Ime, suggested removung lohgitudinal 
nbbonlike strips from the wall of the dilated poition This procedure was 
attempted, as well as simple pleatmg or plication of the vail longitudmaUv, 
without actual mcision Both attempts gave vei’j poor results and were aban- 
doned by 1911 Freeman,^® thinking m tei-ms of congenital elongation rather 
than dilatation, advocated and earned out an aitifieial mtussusception of the 
cervical portion mto the midthoiaeie poition thiough a cervical mcision 

llore rational and also more numeious have been the piocedures based on 
the theory of congenital spasm or stricture of the eai’dia In 1899, Mikubcz 
dilated the cardia by opemng the stomach and mseilmg a fingei up through the 
cardioesophageal 3 unction Latei he devised an mstimment foi peiformmg the 
dilatation through the mvagmated anterior wall of the stomach, thus avoidmg 
the contammation of the peritoneal cavity entailed m opening the stomach. It 
is mterestmg to note, however, that Hellei-=^® later reoperated upon two of these 
patients for the same condition Obviously the cure was by no means peimanent 

Although an operation similar to the Fredet-Eammstedt procedure had been 
suggested qmte early, it was first perfoi-med by HeUer m 1913 This was used 
by Heller twenty-one tunes by 1921, with the lesults reported as 80 per cent un- 
proved and 20 per cent poor There was no moitality m his senes, but m the 
hands of others the mortahty has risen to 3 8 per cent m 101 cases collected bv 
Ochsner and DeBakey with mdifferent lesults oi actual recurrences m about 19 
per cent 

In 1910 Hejmovsky first performed an esophagogastrostomy, leavmg the 
actual cardioesophageal junction imdisturbed This acted much as a spui and 
results were greatly improved when Womack=^ modified this m a fashion not 
unhke the Finney pyloroplastj == Haggstrom®® reported twenty-nine patients 
successfully treated in this manner and otheis have been reported by Oclisnei 
and DeBakey, Kredel,®* Sprunt and Hariill,^-' and Wachs I have used this 
procedure, termed cardioesophagoplasty, in the four cases cited m this I’cport 
There are at present at least 115 patients treated m this manner, with five deaths, 
one poor result, and one only moderately improved It is mterestmg that the 
one poor result and the moi-tahty of five all occuired prior to 1938 The use of 
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sulfonamides and penicillin should continue to keep tlie piesent nioitalitv fignies 
Ion Kindel’s^* one patient had to have fom dilatations about tno months aftei 
the operation hut nos icpoilcd entnely ncll fouiteen and one-half months latei 
Some mention must be made of the ■\aiious pioceduies based upon neuio- 
genic theoiies It is knomi anatomicallv that sjnnpalhetic fibera pioceed to the 
esophagus from the mfeiioi ceivical ganglion and the celiac plexus*' Fibers 
from both Aagi also eutci it and it is because of these that a bolus of food in the 
esophagus initiates penstaltic action Section of these fibers alone does not pro 
duce cardiospasm In the follon-up examinations of the patients rvith peptic 
ulcer treated by tiaiisthoiacic bilateial ragotonry about 6 to 8 cm above the 
diapluagm, no cases of cardiospasm or achalasia der eloped, although atony of 
the stomach did derelop in all instances, in fact to an alaiming degiee in some 
Expeiimeuts of Giondalil and Haner-® showed that iii dogs achalasia rvould 
derelop if the ragi were both cut 4 cm abore the diaphiagm and the esophageal 
muscle rvas dnided dowm to tlie subnrucosa, but not if either one alone rvas pei- 
fonned Knight,-'’’®'’ workmg with cats (the inuscrrlatuie of the esophagus nr 
cats, apes, and man is composed of the same filler tj-pes) , m 1934, felt that he 
could not onh produce achalasia bv bilateral xagal section but that he corrld re- 
lieve rt hr srnnpathectonrr Knight and Adamson®® reported sr urpatheetomy nr 
five patients wnth, howerei onh one resulting in complete lelief and with three 
lecuiiences In one case icpoited by Schmidt®® bilateral ceivicodoisal sympa- 
thetic gangliouectomr and trunk resection was pei formed rvitli complete i-elief 
for fift\’’-two hours, after which sudden and complete closuie of the esophagus 
appealed so that gastrostomy had to be performed Esophageal dilatations 
were used for eighteen mouths before the ability to swallow’ retui’ned 

The various trpes of medical therapy hare been based upon attempts to 
stimrdate or mhrbrt the actrr’rty of the srunpathetic and parasympathetic sr’S- 
tems ExpenmentaUy in human beings, wntli soft inbbei balloons fixed in the 
eardia, morphine sulfate and amyl nitrite caused temporary relaxation Ben- 
zedi’me sulfate produced relaxation for one hour followed by severe spasm for 
two hours Insulin m doses sufficient to produce srmptoms of hr poglj cemra 
brought about relaxation drumg the hypoglycemic period Adrenalin, sodium 
nitrate, mecholin and nretrazol showed no definite relaxation Subcutaneous 
and intravenous atropine sulfate produced no consistent I’esults Vmson’ 
stated that some of his patients have been improved rr’itii atiopme, and others 
have received as much as 1 8 mg gi ) mtiavenouslv ereiy hour rmtil symp- 
toms of poisoning der eloped rvith no evidence of relaxation of the caidia 
Bouthw arte®" used amyl nitrite in the ti-eatment of achalasia and forurd that 
although the period of relaxation rras reiy short, fiequeut mlialations orei a 
period of several mouths seemed to dimmish the stiengtii of the obstiiicfin 
force 

In tire vast majority of cases, dilatation oi mechanical sti etching of llie 
esophagus has piored successful Wo have seen how this was the piotc me oi 
ilikubcz Piobablj it was also the piiiiciple nr the ease icpoited hr i is 
although he intei-pieted it as a tamping process Tins simplei method o i i 



562 


SURGERY 


ti-oduemg a sound through the mouth has been used in more than 1,200 cases 
reported from the Mayo Clinic, and probably in 1,000 other uniepoiled cases 
by various men throughout the country A bieakdomi of cases in 805 patients 
treated in this manner shoved 670, or 71 per cent, veil, rvith one or more dilata- 
tions In thirty-two there was no improvement One hundred three considered 
themselves better but not well Nine died in the hospital due to splitting of the 
esophagus, and two died of starvation Twehe others died at home durmg the 
treatment, with the actual cause unknown The use of the Russell hj drostatic 
dilator IS advocated bv Pluinmei (quoted bv Vinson^'), Hoover,'’^ and mam 
others as a relatnely safe piocedure, since in most instances pain is pioduced 
by dilatation of tlie cardia ' This enables the opei ator to judge the amount of 
piessuie which mav be used 

PaiJiology — The gross pathologv is mneli more significant than the miciu- 
scopic Lambert^" dmded the gioss findings into three tvpes, fusiform, S-shaped 
or sigmoid, and flask (see Fig 11 These t\pes piobabh represent variations 
in the degree of dilatation and lengthening of the esophagus subsequent to its 
obstruction In detennining optimal theiapv, this degree of change must be 
considered Rake®® repoited flnding degciiciation of neiwe Abel’s in Auerbach’s 
plexus In some cases the wall becomes thicker but in others it appears iioi-mal 
Hvpertrophy and ulceration of the mucous membrane mm occur 


Pig 



^ — Three usual gross patliologic types ot esophageal dilatation 


The majol comphcatiou vithout theiapi has been puhnonaij infection 
due to reguigitation of food This sometimes occui’s at night, vuthoiit the pa- 
tient s knowledge, simply as an overflow from a filled esophagus Other com- 
plications aie aggravation of alreadj existing emotional instability, bleeding, 
and chrome cough Death due to starvation has occurred The comphcations 
following or during treatment by dilatation are the same as those pievrously ni®^' 
tioned, with the addition of niptui-mg the esophagus Those followmg open 
operation are prunaialy mfection with resultant peritonitis or mediastmitis and 
empyema, dependmg upon the use of the transabdoniinal oi transthoracic aP 
proach 

Essential Indications foi Theiopy and Gnides as to Choice of Therapy— 
undoubtedly sees, nr practice, many degrees of achalasia or cardiospasm. Id 
fact, it can frequently be produced in an mdmdual having no actual difBcalties 
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bv the giMiig of ice cold watci ivlicii gienlh oieiliealed and cxliaiisted b}' phys- 
ical nctivits' Some have mild sMiiptoms only in the moiiimg oi onty when emo- 
tionalh distill bed Opposing these mild eases, one sees patients who (a) lose 
weight 01, liaMiig lost weight lemam in a moie oi less eonslant undeinouiished 
state, (b) those in A\hom dAsphasiia is maiked and associated with sub- 
sternal pain and feelings of suftocation, and (c) those intli actual Ammitmg 
In these three tjpes of casas it liccomes necessary' to institute some tj^pe of treat- 
ment more than simple advice conecinmg slow and thorough mastication, lest 



befoi'e and after meals, use of warmed foods only, and antispasmodics Dilata 
tion by the passage of bougies and the use of the hydrostatic dilatoi 
necessary, at first eithei mth the aid of esophagoscopic examination oi un 
fluoroscopic obseiwation and latei without such aid In many instances a 
hterature records, this is very effective When, then, shall wc ms i u 
gical approach such as cardioesophagoplastv ’ In mi" opinion, le o 

indications east 
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1 When loeulgenogiaphie e\aimnation diselases incieased length of the 
esophagus nith a sigmoid- oi flask-shaped contoiu In these dilatation is diffl 
cult, dangeious, and usuaUy must be kept up moic or less continuously 

2 When the patient, undei pioper caic as to rest, t-^T^es of food, and reason- 
ably free from simple emotional exaeeibation, necessitates dilatation fiequently, 
such as once a week oi seveial times each month Undei such circumstances 
the patient should be adnsed that an opeiatnc proceduic is available which 
caiiies a high pcieentage of cnies 

3 When the patient does not toleiate the pioeednie veil because of fear 
and pain and has no possibiliW of learning the use of bougies mthout medical 
aid 

4 Finally, nhen the patient is geogi aphically oi financially unable to have 
fiequent dilatations 

When such factoi's evist, operation is indicated and desirable The tech 
nique has been adequateh desenbed bi Ochsner and otheis (see Fig 2) The 
transperitoneal approach is preferred and the operation is not a difficult one. 
Both spinal and inhalation anesthesia have been used uith identical results 
The following ease histones illustrate common sjmptoms, findings, and results 
to be expected 

CASE REPORTS 

CiSF 1 — J E, a SOiearold colored man, tenant farmer ivap admitted to Lincoln 
Hospital on Jan. 19 1943 complaining of innbiliti to swallou food or nater for three days 
His general health had alwa'ss been good nntil fire or six years before admission Since then 
he had had occasional attacks of nausea coming on immediately after eating and lasting one 
or tno days Ten months before, and continuing until adnussion, ho began to have frequent 
bouts of vomiting after eating, with regurgitation of food, both solid and bqnid Attacks 
of this were very severe for two to three days, and then much improvement took place for a 
few days For three days prior to admission he had not even been able to .swallow water 
He lost eighty pounds in the preceding nine months Previous roentgenograms had been 
made but were not available Several dilatations had been attempted unsuccessfullv 

On evammation, nothing unusual could be found except obvious dchvdrntion and weight 
los-. The skin was loose and inelastic Height was 70 inches, weight 170 pounds Eoent 
genograms showed elongation and dilatation of the lower portion of the esophagus and com 
pleto obstruction with a smoothly rounded lower end (see Fig 3) k diagnosis of cardio 
spn'-m was made and operation advised Adequate fluids and vitamins were administered 
and the esophagus lavaged twice daily 

On January 25, operation was performed under spinal anesthesia, 20 mg of pontocame 
Prior to beginning this, the phrenic nerve was visualized on the left side of the neck under 
local anesthesia and was crushed An upper left rectus incision was made The abdominal 
contents appeared normal The suspensory ligament of the left lobe of the bver was divided 
and the lobe retracted toward the right side The cardioosophageal junction was vitalized 
The peritoneum covering this was meised Tlie vagus nerves were identified and avoided 
Tho esophageal hiatus was dilated and the esophagus gently mobilized until 12 cm was brought 
below the diaphragm It was dilated to about 5 to 6 cm , and the wall was quite thicken®'^ 
The musculature at the cardioesophageal junction appeared normal, but the opening seemed 
very small The esophagus was sutured to the diaphragm at the new level A postenor row 
of interrupted Ko 40 cotton sutures was placed joming the stomach and the esophagus ^ 
U shaped mcision was then made through all the layers of the esophagus and the stomach, 
each limb bemg about 4 to 5 cm long A continuous No 00 chromic catgut suture united 
these raw edges A final anterior row of cotton sutures was placed After this the redundant 
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portion of tlio stomach nns loosely attached to the Ion or portion of the esophagus The left 
lobe of the hier was replaced Pivo grams of sulfanilamide powder were sprinkled into this 
area and a single cigarette drain placed 3 ust to the nght of the esopliagus The wound 
was closed with No 00 chromic catgut for the peritoneum, interrupted No 40 cotton for 
the fascia, and No GO for the skm 

The wound healed per primam Sterile wafer was given in small amounts after forty 
eight hours and full liquids after nineti si\ hours Solid food nas started on the nmth day, 
and the patient was discharged homo on the thirteenth postoperative day Prior to discharge 
fluoro'^eopy was done on the patient after a barium swallon, and it was seen to pass readily 
and easily into the stomach There n as still an increase in the diameter of the esophagus 

One month later, ho had gamed twentj pounds m weight, and on Nov 5, 1944, his fam 
ily physician reported that he was well, working dailj, and weighed 240 pounds 



He 3 (Case 1) —Preoperatli e x-ra> view of the esophagus Filling Is poor due to presence of 
old food mixed with barium The esophatrus Is outlined with a black line 


Case 2 C B, a 23 year old millworker, was ref ei red by n bronchoscopist on Peb 12, 
1943, with a diagnosis of cardiospasm, for consideration of surgical therapy At the age of 
12, eleven years before admission, he noticed for the first time diflieultj m swaUowmg food 
He chewed food very slowly and thoroughly, but on attemptmg to swallow he found it difficult 
and had a sensation of something stoppmg in the lower portion of the chest directly beneath 
t e sternum He stood up, walked -around trjnng to swallow, and drank water, hot tea, or 
CO ee to try more forcefullj to get food to pass through At times even a glass of -water 
could not be swallowed until he stood up and walked Anj-tlnng cold was much worse than 
warm food or drink It had been impossible to eat ice cream for eleven years The usual 
cold lunch -was the most difficult, and finalh the patient gave up even carrying lunch to work, 
spending upon a slowly eaten warm breakfast and supper In October, 1942, the patient first 
sought medical aid, and from then until Feb 12, 1943, he had dilatations everj three to six 
weeks Belief was not marked and never lasted more than two weeks and usually only about 
seven dajs 


The patient refused all mvitations to dine out because of the difficultj m swa 
For two days prior to exammation he had been unable to drink much water ° j.nm-q 

small amounts of undigested food eaten recently or sometimes twelve to twen j 
before occurred occasionally „ 

Past history was negative except for a history of He'^md to eat all 

■^ery active m spirts, playing semiprofessional baseball and bas e a 
types of food except cold things and used no alcohol or tobacco 
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On examination the patient was a well developed, thin, quiet, and cooperative joung 
white man There was slight atrophj of the musculature of the right lower leg but no 
paralysis nor demonstrable venkness Weight was 126 pound«, height 701,4 inches Koent- 
genographic exammation of the upper gastromtestmal tract showed marked cardiospasm, with 
the lower portion of the esophagus two inches in diameter Barium passed into the stomach in 
extremely small amounts very slowly 

The patient found the frequent dilatations uncomfortable, distasteful, time consuming, 
and expensive A cardioplasty was advised, but the patient delaj ed admission to the hospital 
until June 2, 1943 On admission, the findings were the same as before except for a contmued 
weight loss down to 110 pounds Esophageal lavage brought up between 500 and 700 c c of 
food particles and liqmd, morning and evening, for seicral dais On the mommg of operation 
250 cc of watery fluid were aspirated, after having nothing by month for seven hours and 
water only for six hours prior to that 



Fig 4 (Case 2) — Roentgenogram taken eighteen months after esophagogastrostomj the 
esophagus was narrow and emptied readilj 

On July 4, an esophagogastrostomy was performed through a left upper rectus mcision 
under avertm and nitrous oxide ether anesthesia The fhoracic cage was long and the costal 
flare very narrow, so that exposure was unusuallj difficult The abdommal contents were 
normal After cutting the suspensom bgament of the left lobe of the liver, the esophageal 
hiatus was found, the esophagus mobilized and pulled doivnward about 8 to 9 cm A two 
layer anastomosis was made in the manner shown in Fig 2 Interrupted cotton sutures were 
used for the outer row of sutures and continuous No OU chromic catgut for the inner approx 
imatmg suture Five grams of sulfanilamide crystals were sprinkled loosely m and around the 
anastomotic area The diaphragm was resutnred to the esophagus about 1% cm above the 
anastomosis which had an openmg 5 cm in diameter Tlie bver was replaced in its normal 
position. The abdomen was closed with a contmnous No 00 chromic catgut for the peritoneum, 
mtermpted No 40 cotton sutures for the fascia, and mterrupted No 60 cotton sutures for 
the skm A smgle cigarette drain was brought out of the upper angle of the wound 

The immediate postoperative course was uneventful except for a mild febrile reaction 
for three days Sterile water was started by moutli after forty eight hours and clear hquids 
on the fourth day A soft diet was given on the seventh day Two days later the wound 
became puffy and red and was rather tender There was no temperature elevation The wound 
was opened shghtly and 40 c c of yellowish gray purulent material were evacuated Culture 
of this showed Staphylococcus alius and mixed orgamsms The wound healed slowly hut 
completely, and he was discharged home on the twentieth postoperative day 

He gained weight slowly and returned to all usual activity m eight weeks Several 
weeks later he was able to eat ice cream agam Eoentgenograms on Dec 1, 1944, showed a 
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largo opening into tlio stomach Mitli no deln-v in the passage of barium (see Fig 4) On Nov 
1, 1945, lus weight was 15G pounds, and ho considered himself perfectly well 

Case 3 — B K, a 20 \enr old white inan, a clerk, was referred on Aug 30, 1944, with a 
diagnosis of cardiospasm Hm parents stated that, at the ago of 10, ho began to lose weight 
and from that time on was ulwa-\s thin and lacking in strength and enorgj' Intermittently 
ho would regurgitate food imniediatclj after eating At times he felt too weak to continue 
work Fluids wore just ns difhcult to swallow ns solid food during the last six months 
Numerous attempts wore made to dilate the cnrdia nt scieral hospitals during the previous 
tiyo years, and the patient was scut home to continue dilatations nt home with a hjdrostatic 
dilator Manj times it was impossible, and nlwnis it was lerj difficult to pass the dilator, 
at best relief was obtained for onlj scion to ten dnjs The past history was otherwise nega 
tive except for repair of an indirect inguinal hernia four i ears previouslv Com alescence was 
uneventful 



IS?®? Prcoperatlve study of esophagus note flask shape Thts esophagus 

In nmi o ^ ^ ffith B View of esophagus two weeks after esophagogastrostoinj There 

u some dilatation but barium passed Into the stomach easily 


On physical examination, the patient was tall, thin, appeared dehydrated, and chron 
ically ill Height was 71 inches and weight 120 pounds The blood pressure was 125 systolic 
^d 80 diastolic Eoutine blood and urine studies were negative. There was a well healed 
eft inguinal scar All other findings were negative except for considerable widening of the 
retrosternal dullness Previous reported roentgen ray studies showed a huge dilated sigmoid 
type esophagus which curved far out to the right side (see Fig 6, a) There ivas no passage of 
hanum into the stomach for about three hours Slowly from then on, the barium passed 
t ongh The greatest diameter of the esophagus was 14 cm. as measured roentgenographica y 
stomach tube was inserted six hours later, and 1% pmts of barium, old food, and mucou 
matenal was aspirated A diagnosis of achalasia was made 

The esophagus was lavaged twice daily for several dav 3 „„.T,ni nn 

On Sept 2, 1944^ an esophagogastrostomy was performed under con 
csthesia, supplemented by cebac plexus infiltration of 40 c c of 1 per of 

e^osnre and the procedure were the same as ontbned in the other cases ^ 

he esophagus was very narrow, measuring just 2 cm. in diameter, an 
thick A two layer anastomosis was made, using interrupted co on or 
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No 000 ckromic catgut for the anner lajcr A single cigarette drain was brought out through 
a stab wound to the left of the incision, and closure uas the same as used in the other cases 
The convalescence was uneventful The dram a ns removed in four days, and the pa 
tient was ambulatory after the seventh day He was started on water after two days and 
progressed to a normal diet on the tenth day, at wluch time he was discharged Ten weeks 
later he returned for postoperative examination The weight was 153 pounds, a gam of 
tlurty three pounds The patient felt well, and his wife added that he had several times 
mentioned that he felt Irnppy and contented since his operation, and that she had never heard 
him say this m their previous years of married life Postoperative roentgenographs showed 
barium passmg readily mto the stomach, although all dilatation had not yet disappeared 
(see Fig 5, h) In October, 1945, he reported that he was still feeling nell and eating all 
foods normally 



Fla 6 (Case 4) — A A slganold or hockey-stick tjpe esophagus Mith marked delaj in 
the emptjdng time. This view was taken tnentj minutes after Buailoaing the barium m^l 
B, X-raj picture made two weeks after esophagogastrostomj There is some deformltj of the 
cardiac end of the stomach apparently due to Inflammatorj reaction in the left subdla- 
phragmatlc area but the esophagus empties rcadllj 

Case 4 — J D , aged thirty six years, a colored man, a truck dm er, as first seen m 
consultation on Nov 28, 1944, with a complamt of dyspliagia of six to eight years’ duration 
Until two y ears before this occurred only in attacks or waves lasting three to seven days and 
often with a free mterval of four to eight weeks For the previous two years the dysphagia 
had been present aU the time, although the degree fluctuated constantly During this time, 
he would actually vomit most of the ingested food or bquid for a few days and then perhaps 
improve again He had been unable to eat or drink anything cold for two years He was un 
able to relate the attacks to any type of food, or to any factor in his work or home life 
Roentgenograms previously made showed achalasia of the cardia and considerable dilatation 
and elongation of the esophagus He was advised to have esophagoscopy and dilatations and 
returned to lus home for this On May 14, 1945, he returned worse than before, despite ddata 
tions with a hydrostatic bougie approximately every fourteen days He had lost fourteen 
pounds in weight and was regurgitating food from the noon and evemng meals alnio“t daily 
General examination was not remarkable Blood and urme studies were negative He 
seemed very phlegmatic throughout all the studies X ray exammation showed a sigmoid typ® 
esophagus with considerable dilatation, and only a small tnckle of barium passed through 
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tlie cardiocbQphngcnl junction, despite Mgorous contraction unves The Tinriuni stream passing 
through Teas about T mm in diameter, and at the end of t\vent^ minutes the esophagus was 
still Ten full (see Fig 0, a) 

On Maj 21, 1045, an csophagogastrostoiiiv 'las performed, transabdommally, under 
spinal anesthchia The exposure uas dillicult, and the stomach, despite frequent lavages, seemed 
rather full There was some soiling of the opcratiic field vntli tins when the cardia was 
opened Otherwise the usual procedure was carried out, and a dram was inserted through a 
stab wound on the loft side This was roiiioied on the fourth day, after which the patient de- 
veloped considerable fe\or and, on the tenth dav, began to drain thick, foul purulent matenal 
from this stab wound, although the original incision, closed throughout with interrupted cot 
ton, remained well healed The fc\or subsided, but the drainage persisted intermittently for 
two months, during which time the postopcritive xmjs were taken (see Fig 6, h) These 
showed considerable spasm around the cardiac end of the stomach, but the anastomosis was 
functioning well Therefore, on Juh 20, 1943, the left subdiaplimgmatic region was explored 
posteriorly and, although no actual abscess could be found, drains were inserted, and within 
ten days all anterior drainage had ceased, and he was much improved The posterior drams 
were removed, and the wound healed slowly He was discharged on the twentieth postoperative 
dai remaining well since that time 


SUMMARY 

All patients with, dysphagia and reguigitation should be carefully studied 
Those which are due to idiopathic spasm of the caidioesophageal lunction must 
be diifeientiated as to degiee and t\pe of secondary deformity of the esophagus 
Drugs, caieful slow eating, avoidance of emotional stiess, and dilatations should 
be used For patients with laige, flask-shaped oi sigmoid tjTie of dilatation and 
for those who do not lespond well to conseivative theiapy, esophagogastrostomj' 
is mdicated A leport of foui eases selected according to these criteria is pre- 
sented They have been followed fiom siv to thnty-fiie months and the patients 
appear well clinically and roenlgenographically 
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SURGICAL REMOVAL OP LARGE RETROPERITONEAL LIBIBAB 

GANGLIONEUROiAlA 

A Case Report 


Roland P Re\nolds, D , and I\Ie\er 0 C.vntor, M D , Detroit, lilicH 

(From the Grace Jlosiniat) 

A ttention \\as fast called lo the unusual tuinoi desciibed in this ar- 
ticle bj’’ the case report of Loiet/* in 1870 Although it was a medi- 
astinal gauglioneiuonia found at autopsj', it was the fust tune that tins tiimoi 
was desciibed as a Separate entity Prioi to that time aU such tumors weie 
classified with the neuionias Foi the next eighteen yeais not a single tumor 
of this type was lepoitcd It was not until 1898 that the next icpoit of a 
ganglioneuroma appealed in the lileiatuie This vas a lepoit of a retroperi- 
toneal pelvic gangLoneiuoma bj Busse- Suice then, however, the stream of 
case repoits desciibuig tins unusual type of tumor has Deen steady, until at 
the pieseut tune about 200 cases of authenticated ganglioneuroma throughout 
the body have been icpoitcd McFarland,^ m 1931, lepoited a case and sur- 
leved the liteiatuie leiw carefulh He tabulated all tbe cases leported to date 
as to location in the bodi A glance at his suivey of the liteiature readily 
discloses the fact that a ganglion euionia can and often does arise m almost 
any part of the body The onlj necessary antecedent to the development of 
this tumor is the presence of misplaced neurocytes As a result we find 
ganghoneuromas m the cential neiwous system, in the cramial nerves, roots or 
gangha, in the neck, in the thorax, in the gastiomtestinal tract, in the adrenal, 
mthe pelvis, retropeiitoneal, and peiipherally, as even m the knee The lumbar 
type of retroperitoneal ganglioneuroma appears to be one of the uncommon 
Sites of origm of this tumoi In ]\IcFarlaud’s survey of the literature, he listed 
thirty-two reports of retroperitoneal ganglioneuromas Because of World 
War II, it has been impossible at this time to obtain copies of case reports from 
the Japanese, Russian, Czechoslovaluan, and Italian literature which are listed 
in the Quarterly Cumulative Index Mcdicus as reporting one to two cases m 
each language For this reason, if we accept the cases reported m these 
languages, the total number of retroperitoneal lumbar cases reported is some- 
what less than fifty Many of these patients were operated upon, although 
some of the tumors in this location were found mcidental to autopsy Amon^ 
those operated upon, many of the patients died and m many the tumoi cou 
not be completely lemoved due to its fixity to the aorta, ibac arteries, or ure e 
All surgeons stress tbe great difficulty m removmg these tumors not on v 
because of their proximity to great vessels, but also beeause of t e , 

culanty in the tumoi itself The coUapse (circulatory) of tie £ 

during or after the operation was a very common accompaniment ^ died 

KeWV leport, the jl.ae artery rras tom and the patteat died, 
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m von Salacz’s report^ tlie common iliac artery requiied siitiiie and the patient 
died, King® and also Evans and Francona^ in their case reports stiessed the 
fact that the patients operated upon so often went into shock 

The consensus of opinion at the piescnt time is that these tumois aie 
congenital m origin They are thought to arise from cells that were displaced 
or miscarried dm mg the migiation of the ganglionic ciests during embrj^omc 
life In man and higher mammals, the s-sunpathetic ganglion oi ganization® is 
the lesult of a migration of individual cells from tlic neuial crest substance doivn 
the dorsal nerve roots and peiipheial trunks to foim paired ganglionic clusters 
dorsolateial to the aorta As eaily as 5 mm embiyo (file weeks), these sjmi- 
pathetic pnmoidia can be foimd throughout most of the extent of the trunk 
dorsolateral to the aorta These cells may neyci leach the ganglionic mass and 
may become aiTested or displaced anwhcie along the way Such cell lests may 
remam quiescent foreyei and nevei gn-e use to any difficulty, or they may begin 
to prolifeiate at any period of antenatal oi postnatal life The tjpe of tumor 
that is formed by these cells depends upon the lev el of diffei entiation that has 
been attained before neoplastic development took place Since these piimoidial 
cells become differentiated to neuiocvi.es which then deyelop into neui oblasts or 
pheochromoblasts, and ultimately develop into ganglion cells and pheoehiomo- 
cvies, it becomes quite evndent that theoieticallv five different types of tunioi 
would be possible Actually, howevei, onlj thiee types of tumois aiise from the 
neurocytes These are neuroblastoma, pheochromocjioma, and ganglioneuroma 
Pheoehromoblastoma and neurocytoma have not been described m the liteiatuie 
as yet Of the three tumois that haye been desenbed m the bterature, the 
gangboneuroma repiesents the neoplastic development of the matuie cell, or 
lathei the neoplastic development after the neurocyte has reached the end 
stage of its development Of these three types of tiimoi, onlv^ the gangbo- 
neuroma lacks clinical ehai actei istics permitting the clinician to make a diag- 
nosis The lapidly growing tumors, usuallj found in the renal area of children 
under 4 years of age, are highly suggestive of a neuroblastoma to the climcian, 
and the presence of a tumor mass m the renal area associated with paioxj'smal 
hypertension® is almost pathognomonic of a pheochromoevioma From the 
clinician’s pomt of vnew, the onlv^ characteristic feature of the ganglioneuroma 
IS the presence of a large tumoi mass with a complete absence of chai actei istic 
clmical features The tumor may be present for many years vvathout producing 
any svmptoins In the case report of von Salaez, the tumor had been present 
for fourteen years that the patient was aware of without produemg any clinical 
symptoms whatever It is this one feature that we believe could help 
clmician to arrive at a presumptive diagnosis of gangboueuioma That is, the 
presence of a soft or moderately firm tumor of oval shape and large size, situ- 
ated to one side of the midlme, fixed posteriorlv, and present for years vvithout 
producing symptoms 

Although textbooks'® and most articles caU this tumor a pathologieally 
benign one, nevertheless, there have been case reports indicating that it i^ay 
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become malignant ]\ra]ignaut degeneiation of the ganglioneuioma must be 
exceedingh laie, llo^\e^el, luclging fiom these few isolated ease lepoxts 
Although the tiimois <ue iisnall-\ single, theie have been two case reports of 
multiple gaiiglioncuiomas 



1 Note that the left kidney has been distorted by Uie presence of the sanslioneuroma 
note the depression of the caljces at the upper pole 

The case i\e are leportmg includes all the characteiistic features of a 
ganghoneuroma, namely, the piesenee of an asymptomatic tumoi of 
m the left renal aiea, displacement of the left kidney with distortion o 
pyelogiam (see Fig-i) mthout imading the kidnet, extieme tasculaii t o 
the tumor, and its difficulty m lemoval 
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CASE REPORTS 

G T, a 55 year old white -Moman, was admitted to tho Grace Hospital complaimng of 
‘ ‘ gas pains ’ ’ and a mass in the left side Tlie patient had heen complaining of ‘ ‘ gas pains ’ ’ 
over the abdomen on the left side for some years The pam radiated to the back on 
the left side She had nausea at times but ne\cr \omited She had been constipated for 
many years Past history was entirely negative Upon examination, tho patient was found to 
be a middle aged white woman , she lav easUj in bed and did not appear acutely ill Tempera 
ture was 99° P, pulse 72, and respirations 20 Examination of head and neck showed no 
abnormabty Heart was normal in sire and position There were no murmurs, rate and 
rhythm were normal There were no dropped beats Blood pressure was 140/80 Lungs were 
resonant to percussion Tactile fremitus was normal There was bronchovesicular breathing 
No rhles Abdomen revealed no distention or rigiditv There was no fluid wave or shifting 
dullness. A large, firm, nontender mass was easily palpable in the left hypocliondnum It did 
not move with respiration and appeared fixed deep!} Extremities were normal, reflexes, nega 
tive 

Laboratory examination reiealed blood tjpo 4, hemoglobin 10 2 Gm (63 per cent), red 
blood count, 3,230,000, white blood count, 13,200, polymorphonnelears, 87 per cent, filament, 
75 per cent, nonfilament, 12 per cent, Ij-mphocytcs, 12 per cent, monocytes, 1 per cent 
Unne was amber, clear, and alkabno Siiecific graiitj was 1 019, albunun, negative, sugar, 
negative, sediment, occasional epithelial cell Eeticulocj tes wore 0 4 per cent Coagulation time 
was 0% minutes, prothrombin time, 05 per cent, bleeding time, 1 nunute Skin test for 
undulant feier gave negative results, as did the agglutination test for typhoid, paratyphoid, 
and malta fever Blood cholesterol was 115 mg , nonprotoin nitrogen, 25 5 mg , whole blood 
chlorides, 528 mg Examination of unne obtained from kidncj pelves revealed, left kidney 
white blood cells, few, red blood cells few, cast, negative, smear, negative, culture, staphylo 
coccus, acid fast, negative Eight kidney white blood cells, few, red blood cells, none, 
casts, negative , smear, negative , culture, staphylococcus , acid fast, negative Stool esamina 
tion showed hard stool, medium brown , occasional red and white blood cells 

On May 11, 1945, cystoscopy was earned out on the patient It was found that, using 
a nupercaine 1 500 anesthetic, a No 21 cvstoscopc passed easilj into tlie bladder The 
bladder mucosa was within range of normal and the bladder capacity was normal No stone, 
divertieula, or trabeeulations were seen Both ureteral orifices were normally placed Tlie 
right was normal m appearance and function, tho left slightly reddened in appearance 
No 5 catheters passed 25 cm into cither ureteral orifice witliout obstruction Divided unnes 
collected and mtravenous indigo carmine appeared on tlie right in good concentration in five 
nuuutes and on the left in fourteen minutes However, the concentration was good on the left 
a ter appearance and it is questionable whetlicr the delav in appearance was due to obstruction 
at t e catheter tip Bilateral pvelograms were made with the patient m the flat and upright 
positions as well as in the lateral position 

Bj roentgen examination (retrograde pyclogram) both kidnevs appeared to be normal 
in size an s ape, both of them were somewhat ptosed Tlie one on the left appeared to be 
epresse at its superior pole bj a large soft tissue mass noticed in tho left upper quadrant 
us yvas m a eliliood a large spleen Calcified mesenteric glands were noted in the region 
ng sacral wing Psoas muscles were clearly visuabzed and appeared to be normal 
0 evi ence o a urinary tract stone was noted Catheters had been introduced into the 
p yw on the right and ureteropelvic junction on the left Opaque dye was mjected 
y e ms ment method and a normal outlmc of the right urmarj tract was obtamed 

up^r ca yx and mfnndibula appear to be somewhat depressed, on the loft, bi outside 
pressure om e previously described soft tissue mass — -thought to be an enlarged spleen 
e con nsion was essentially normal bilateral mstrumental pyeloureterography with depres 
Sion of upper left renal lunima by an enlarged spleen 

Banum enema, on mitial fluoroscopic review of the chest and abdomen, detected no 
evi ence o gross y pathologic conditions m these areas The banum enema was given 
under fluoroscopic control, without undue difficulty, and filled a rather redundant colon which 
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PiE 2— Note the Berve fibers throughout the section 
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otLenMse appeared to be normal Boentgenogrnms rvere obtained before and after partial 
expulsion of tlie contrast cljsnia These readily conJirmcd the fluoroscopic impressions 
The conclusion was markedly redundant colon 

Cliolccystogrnm revealed a normal gall bladder mtli no evidence of calculi A somewhat 
irregular!} sliapcd mixed opaque and radiopaque, somewhat oral shadow was noted to be 
limg just lateral to tlie right transverse process of the fifth lumbar vertebra, superimposing 
the wing of the ilium and probabl} representing a calcified mesenteric gland although the pos 
sibility of it being due to undissohed gall bladder djo cannot bo ruled out from tins examina 
tion alone 

On Mav 15, 1945, a sternal bone marrow puncture was performed Examination of this 
marrow revealed prom} elocvtes 3 per cent, neutrophilo m}elocytes 14 per cent, neutrophile 
metam} elocytes 12 per cent, neutroplule stab forms 27 per cent, filamentcd forma 27 per cent, 
posmophiles 1 per cent, eosinophibc mi elocides 1 per cent, Ivniphoc} tes 2 per cent, orthochromic 
normoblasts 6 per cent The impression was hj-poplastic for mjeloid and crythroid elements 



Us S Note the atypical sansUon cells' the entire tumor consisted of my ellnated and 
nonmyelinated nerve fibers and these atypical sangllon cells 

Tile patient uas taken to the operating room on Mb} 23, 1945 Under contmuous spinal 
anesthesia, a transverse meision was made on the left side, one inch above the umbdious, cut 
tmg across the rectus sheath and muscles The abdomen was opened A large mass was 
present in the left upper quadrant of the abdomen lying retropentoneally with the descendmg 
colon and splenic flexure fastened above it It was readily seen to be impossible to remove 
the mass through this incision, therefore a vertical incision was made along the edge of the 
rectus muscle from tlus mcision. Tlus gave wide exposure to the entire left side of the 
abdomen Tlie tumor was felt to be above the left kidney It had pushed down below the 
umbilicus An incision was now made twelve inches in length on the outer peritoneal surface 
The descending colon and transverse colon were then separated from the tumor and pushed 
toward tlie midlme The tumor was then shelled out from its bed situated just above the left 
kidney and mtimately attaclied to the bare area on the spleen just below the splenic bganient 
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Vfhcn SQpnrntmg tUo tumor mass from the spleen, the splenic artery -was damaged and severe 
hemorrhage occurred Tins necessitated clamping the splenic artery and vein and removing 
the spleen The splenic artery and vein were ligated with a silk bgaturo The tumor was 
then readilv renioicd There uas added amount of oozing from the retroperitoneal space 
which was readih controlled with three abdominal packs These wore removed and the retro 
peritoneal space closed b> sewing together the incision in the peritoneum Two Penrose drains 
were left m the cantv and brought out through the incision The wound was then closed in 
lavers For closure, continuous chromic was used to the peritoneum, interrupted No 32 stam 
less steel ware to the fascia, skin clips for the skin 

The patient was gi\on four tninsfusions of 500 cc of whole blood each, during the post 
operative period Convalescence was smooth, and the patient was discharged as cured on the 
eleventh postoperatiic dav 

Pathologic report revealed that grossly the specimen consisted of a large tumor mass 
measuring 18 by 15 bv 12 cm TIic serosal surface of the mass was bluish gray in color It 
was rough and covered with numerous fine adhesions The mass was lobulated and well 
encapsulated The capsule measured 2 mm in thickness On section, tho tumor was found 
to bo made up of tissue which varied markedlj in color and consistency in different areas 
In some areas, it was cartilaginous and pinkish red In others, it had an orange color and 
m still other areas it was jellow and soft and edematous in consistencv Microscopic examina 
tion showed the tumor mass to bo made up of nerve tissue of three different types One type 
of nerve tissue found was the mjebnatcd nerve fibers Tho other type found was un 
myebnated nerve fibers (see Fig 2) In addition to the mvelinated and unmyelinated nerve 
fibers, there were a number of atj'pical ganglion cells (ace Fig 3) The new growth did not 
appear to bo malignant Diagnosis was ganglioneuroma 

SUMMARY 

The case leport exemplifies the cardinal features of this uncommon interest- 
mg tumoi In the past, none of these tumois were diagnosed either pieopera- 
tively or duimg the life of the patient With the clmical data that have been 
accumulating, howevei, we believe that a presumptive diagnosis, at least, could 
be made in these cases The great value of such a diagnosis lies in the fact 
that the tieatment is entirely surgical Since malignant degeneration is verj’’ 
rale, it is only necessary to remove the tumor completely to cure the patient 
effectively Here again, the surgeon must realize that one of the characteiastic 
features of the tumoi is its fixity to circumjacent structures, particularly large 
vessels, and the marked vascularity of the tumor itself All patients must be 
adequately prepared preopei atively with whole blood transfusions, and must 
be given blood both durmg and after the operative removal Furthermoie, 
the great tendency of these patients to go into shock durmg and shortly after 
the operation must be taken into consideration and measures to counteract this 
taken mrmediately In those cases m which the tumor can be completely re- 
moved, the patient is cured 


OONOLUSIONS 

1 The character istie feature (clinically) of a ganglioneuroma is the pies 
ence of a large tumor for many years without anv clmical smiptoms whatever 

2 The tumors are very difficult to remove because of their vascularitv and 
adherence to circumjacent structures 
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3 Patients who ha\e retioperitoueal tumors, of this type, lemoved show a 
gieat tendency to go into shock dm mg or shorth after opeiation 

4 If the tumor is completely reinoied, the patients aie cmed smce 
malignant degeneration is lare 
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Review of Recent Meetings 


EEPORT OF THE 1946 ]\IEETINC4 OP THE SECTION ON SURGERY, 
GENERAL AND ABDOJiIINAL, OP THE AMERICAN 
]\ffiDICAL ASSOCIATION 


Robert R Linton, j\I D , Boston, !^Lvss 

'^HE Surgicnl Section of tlie Amcncnn Medical Association convened in the auditorium of 
the War Memorial Opera House in San Francisco on the morning of Wednesdaj, July 3, 
194C The chairman, Daniel O Elkin, Atlanta, Qa , presided and Alton Ocisner, New Or 
leans, La , served as secrctarj 


Thomas B Aycock and Janies W Hendrick, Baltimore, Md The Prohlem of Phleho- 
thromhosls and Thrombophlehltls — The differentiation between phlebotlirombosis and throm 
hophlebitis was stressed It was pomted out that the symptoms of phlebotlirombosis are often 
mild The condition may occur in either medical or surgical patients The source of pul 
nionary emboh as a rule is in the calf or plantar veins Interruption of the femoral vein was 
recommended The symptoms of tlirombophlebitis are more pronounced but pulmonary emboli 
are less common Paravertebral procaine injection of the lumbar gangba, supplemented with 
bromsalizol, was recommended It was reported that this treatment relievos the pain, reduces 
the temperature, and causes the edema to disappear with bttle or no permanent fibrosis 


Leo Loewe and Edward Hlrsch, Brookljm, N Y Heparin in the Treatment of 
Thromboembolic Disease — The subcutaneous administration of hepann in the Pitkin men 
stnium was reported as a safe, simple, practical, and effective method for the treatment of 
thromboombolio disease, based on the results of observations in more than 200 coses Four 
deaths were reported from fatal pulmonary embolism in tins group Experimental studies 
were earned out on the jugular vems in rabbits These studies revealed, accordmg to the 
anthers, that hepann had a definite lytic effect on intravascular thrombosis produced by 
mechanical means The authors believe that their expenment indicated tliat hepann increased 
the collateral venous return following mtermption of the jugular vein in rabbits 


Arthur W Allen, Robert E Linton, and Gordon A. Donaldson, Boston, Mass Venous 
Thrombosis and Pulmonary Embolism Comparative Study of Pemoral Vein Interruption 
and Dicumarol Therapy— Up to June 1, 1940, 1,300 patients were subjected to femoral vein 
interruption for the treatment of deep venous thrombosis and the prevention of pulmonarj 
embohsm at the Massachusetts General Hospital No fatal complications resulted from the 
procedure Six patients, who had had previous infarcts with diminished vital capacity, dna i 
md sufficient additional emboh to cause death, but there was no case of sudden 
monnry embolus following bilateral femoral vem interruptions in these 1,300 
ache bilateral femoral vem interruptions were done m 367 patients This VJ for 

recommended m patients over the age of 65 years subjected to major 

enremoma ControUed studies were carried out on a group of of dicumarol post 

40 and C5 years, subjected to major surgical procedures, witli small o jojwrail'c venous 
operatively to determine whether or not it would reduce the ent of that seen m an 

tlirombosis It was found that the incidence was reduced to P produced Idtlc if anv 
untreated comparable group Femoral vem interruption patients wn» « 

effect on the venous return from the legs In none ^ 
sequelae noted, other than one cliromc ulcer of the lowc 


anv senoiia 
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Geza de Takats, Chicago, 111 Sympathectomy for Peripheral Vascular Sclerosis — 
A group of fifty seven patients, suffering from vascular sclerosis of the lower extremities, was 
reported Lumbar sympathectomy -nas performed if, after preliminary block of the lumbar 
sympathetica, the temperature of the digits rose, if talking abilitv improved, and if gen 
eralized vascular mvolvement was not too extensive It iias felt that the operation resulted 
in dramatic increase m walking ability in one group, amputation was averted in a second 
group, amputation could be performed at a lower level m a third group, and intractable 
neuntic pain of the causalgia type was improved in a fourth group Good results were re 
ported in fifty three cases , four w ere unsuccessful 

E Oraig Heringman, James D Elves, and Harry A. Davis, New Orleans, La The 
Evaluation of Operative Procedure for Eepair of Arteriovenous Plstulas Statistical An 
alysis of 63 Oases — ^Fif ty three oases of arterioi enous fistulas were reviewed The ac 
cepted methods of surgical treatment of arteriovenous fistulas were utilized in these cases 
An analysis showed that transvenous restorative procedures were followed by significantly 
fewer cases of vascular insufficiencj than when quadruple ligation or obliteration of the 
mam artery was carried out It was stressed that each patient should be carefully considered 
before deciding on which method should be used Restoration of the contmuitj of the main 
artery wm recommended ns the operation of choice, since it was followed b\ the least evidence 
of vascular insufficiency 

E S Gurdjian and J E Webster, Detroit, Mich Newer Concepts in the Mechanism 
and Management of Head Injury — The mechanism of head injury was analyzed on the basis 
of recent work with electronic strain gauge measurement of deformations of the skull and 
study of changes in intracranial pressure detected bj electrical means Experimental animals 
yvere used to study the paths of strain folloynng a blow of known quantity of energj From 
a study of human fracture lines seen in roentgenograms, one may venture a guess concerning 
the area of impact at the tune of accident The management of head trauma yvas reported 
on the basis of lessons learned from researches into the chemistry of the brain following 
acute head injury 

Ralph Herz, Cleveland, Ohio Herniation of Subfascial Fat as a Cause of Low Back 
Pain Results of Surgical Treatment, — Severe pain in the back was reported to have been 
relieved m thirty seven patients by the surgical removal of a herniated mass of subfascial 
fat in the lumbar region The diagnosis was confirmed by injection of procame solution 
around the mass Sudden strain apparently precipitates the herniation of fatty tissue, which 
then becomes edematous causing pressure, which maj lead to severe back pain Of the thirty 
seven cases reported, thirty four patients were completely relieved six months to three years 
following the operation 

Thursday, July 4 Election of Officers for 1947 

Chairman ’s Address Daniel C E lkin, Atlanta, Ga Exposure of Blood Vessels. — 
A review of the exposure of the major blood vessels of the body was presented The material 
for this presentation was obtamed by the work earned out by the author at the Ashford Gen 
eral Hospital Vascular Center, White Sulphur Spnngs, Va , on soldiers from World War II 
suffermg from injuries to major blood vessels secondary to missiles An excellent desenphon 
of the operative exposures for the major blood vessels of the upper extremity, neck, thorax, 
and lower extremity was given The exposure of artenovonous fistulas involving the posterior 
tibial and peroneal artenes, and utilizing the subpenosteal resection of the proximal portion 
and head of the fibula was of outstanding mterest as a new approach to vascular lenons m 
volvmg these vessels 

\ 

Prancis D Moore, WUUam P Chapman, Chester M. Jones, and Milford D Schnlz, 
Boston, Mass Transdlapbragmatic Vagus Resection in Peptic Dicer Physiologic Effects 
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and Early Eesiilts — Tlio results obtained on forty selected eases of duodenal and jejunal 
ulcers treated during tlie past two jears by transthoracic vagus resection were reported from 
the Massachusetts General Hospital Many of the group had been subjected to surgical inter 
vention prior to this procedure Seven had jejunal ulcers and seven had bled in the past, two 
massivelj In the short tune since the operation on these patients, good symptomatic results 
ivith healing of the ulcers ha^e been demonstrated One patient failed to respond to the op 
eration, in wluch the antrum of the stomach nas still present following a sleeve resection of 
the mid portion of the stomach and a gastrojejunostomj The phj siologic observations earned 
out on these patients revealed a decreasing motility of the stomach with a diminished secre 
tion but no change in the threshold of gastric sensation to the stimulus of balloon distention 

Bichard B Oattell, Boston, Mass Benign Strictures of the Bile Ducts — An analysis 
of 123 benign strictures of the bile ducts was reported Operative injury was responsible for 
99 Repair of the common duct with end to end suture of the proximal and distal segments 
was stressed as the best me'^hod of repair, avoiding anastomosis to the gastrointestinal tract 
wherever possible It uas recommended that the anastomosis be done over a T tube, bringing 
the long arm out through a separate wound in the common duct distal or proximal to the 
end to end suture line 

Everett 1. Evans, Richmond, Va The Early Recognition and Management of Intes- 
tinal Strangulation. — The differenhal diagnosis between simple and strangulation obstruction, 
based on the clmical signs and symptoms m seventeen patients with strangulation obstruction 
seen bv the author, was reported The clmical phenomena utilized m the diagnosis are the 
manner of onset of pain, a new sign, “position of relief," auscultation, and shock picture 
The importance of early diagnosis and early surgical rebef by operation nas especially stressed, 
as it is only possible to reduce mortality in this manner 

Harry E Bacon and Iioviraln E McOrea, Phrludelphia, Pa Abdominoperineal Proc 
tosigmoidectomy for Rectal Cancer and the Management of Associated Vesical Dysfunc- 
tion — The basis of this report was 430 patients with rectal and sigmoidal cancer Operation 
was performed in 392, resection in 345 “Proctosigmoidectomy" was performed in 223 in 
stances with division but preservation of the sphmeter muscles vath 85 per cent of continence, 
without division, 95 per cent A mortabty of C 2 per cent was reported, 14 deaths in 223 pa 
tients The rates of survival were 58 0 per cent for three years and 50 0 per cent for five 
jears Impotence by this tj^ie of operation was reduced, as compared to the Mdes abdomino 
perineal resection, it vas 55 5 per cent when the sphincters were divided and 8 3 per cent 
when the sphmeters were not divided 

Paul O Blalsdell, Pasadena, Calif Unique Behavior of the Healing Open PUonidal 
Wound and Clinical OompUcatlons. — The characteristics of the different components of the 
healing of pilomdal wound were discussed The causes of delayed healmg, their prevention and 
treatment were included A simple and effective acceleration of average healmg time, the 
unrecognized relation of delajed healiag and recurrence, and the misunderstood role of injec 
tion were discussed No comparative evaluation of the method nas attempted, the aim of the 
paper was to clarify basic facts related to the problem 

Fnday, JvJy S Symposxvm on Wound Management 
John D Stewart, Buffalo, N Y Wound Shock — The clinical picture of vound shock 
as '-een m the gravely wounded battle casualty, was discussed along vith the enusntne fictors 
Reduction m blood columo per sc, due to hemorrhage and loss of blood, wn» felt to lie of 
niiior importance An anfilvsis and tho significance of metabolic disturl)ancc«, including 
niicniia and In poprotcincmia often appearing after reco\er\ from iiound shock iien e n wra oi 

upon 
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Botert Eustlgian and Arthur Olrprlanl, United States Army Sanitary Corps Bac 
terlology of Open Wounds — Two hundred fourteen bactena comprising the complex floras 
of twenty seven septic and nine contaminated war wounds were differentiated functionally 
as (1) toxigenic and/or invasive, (2) proteolytic, and (3) commensals The first group, 
the true pathogens, included Staphylococcus aureus, Streptococcus pyogenes, and gas gangrene 
bacflln The proteolytic bactena were considered as wound pathogens and included Clostrxdxum 
sporogenes, Clostndmm putrrfious group, Clostrxdium hxfermentans, Proteus, Pseudomonas, 
Bactermm melaninogentcum, and certain anaerobic streptococci The predominant commensal 
bactena wore the entenc and undifferentiated streptococci, micrococci, and coliform bactena 

Howard E Snyder, Winfield, Kan Blood Eeplacement In Wound Management — 
Adequate and timely blood replacement Mas a very important factor in the reduced mortalitj of 
battle casualties admitted to hospitals in World War H. Clmical observation, followed and 
substanbated by laboratory mvestigation, proved tliat whole blood loss rather than plasma was 
the cause of reduced blood volume The replacement by whole blood was found essential to 
the successful management of cases in severe shock It not onlj reduced the mortality rate but 
also decreased the morbidity, hastened convalescence, and permitted extensive earh reparatne 
surgery In forward hospitals, banked blood titered for anb A and anti B agglutinogens 
was found most satisfactory 

Ohamp Lyons, Kew Orleans, La The Bole of Chemotherapy In Wound Management 
— The open wound is vulnerable to two types of bacterial inflammation (1) mvasive infec 
bon and (2) wound suppuration The former is dne to hemolybc streptococcus, toxigenic 
clostndiums, or staphylococcus The process of suppuration is locally necrobzmg and gives 
nse to nonspecific toxemia It was reported that proteolytic bactena, lackmg m mvasive 
attnbutes, are frequently insensitive to available antabactenocidal drugs They are designated 
as “wound pathogens ” “True pathogens" are both mvasive and proteolytic Chemotherapy 
bj the systemic route controls only impendmg or estabhshed mvasive infecbon It was 
stressed that no method of chemotherapy can subsbtute for teclmical and surgical manage 
meat of uound suppuratioiu 

Francis B Berry, New York, N T Surgical Principles in Wound Management. — 
Wound healmg and management from the histoncal stnndpomt were discussed. The normal 
processes of healmg m the vanous bssues were elaborated upon, stressing the importance of 
local and systemic factors The local factors mcluded devitalized tissue, seqnestrums, foreign 
bodies, blood supply and vascularity, dead spaces, and mfecbon The systemic factors included 
age, hydration, protem balance, nutnbon, anoxia and anemia, circulation, and vitamins The 
role of antiseptics and bacteriostatic agents and wound stimulants were discussed along with 
the preparation of the wound and the handling of tissues 

Ealph Adams and Bernard J Ficarra, Boston, Mass An Appraisal of Surgery in the 
Treatment of Bronchiectasis — The surgical treatment m a group of fifty consecubve cases of 
bronchiectasis earned out durmg the five-year penod ended Aug 31, 1945, was reported dm 
ical, pathologic, and psychologic manifestabons of the disease, and important pnnciples and 
details of surgical treatment, were given Eight patients developed postoperabve compbea 
fions, five empyema, two bronchopulmonary fistulas, and one thrombophlebibs Forti tno 
patients were reported cured The mortality rate was zero 
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Those three words — "Fxght Infantile Paralysis ” — ^polrt 
up America’s continumg war against a disease for which no 
cure or preventive has yet been discovered ^ 

i 

But through modem treatment methods, pohomyehtls 
disabilities often can be reduced appreciably and patients 
stage good recovery Prompt action is of prime importance 
to achievement of maximal benefit to the victim 

The National Foundation for Infantile Paralysis’ chap 
ters — serving the nation’s 3,070 counties — are ever on the 
alert for outbreaks of the disease in their area These chap- 
ters pay transportation, hospitalization, medical and nursmg 
charges for infantile paralysis patients, regardless of age, 
race, creed or color They fulfill the Foundation’s pledge 
that no infantile paralysis victim need go without care and 
treatment for lack of funds 
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rial, the text includes urological diagnosis and 
pathology 

Operative procedures are illustrated by Helen 
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procedures for each surgical problem They are 
methods which in his vast experience he has 
found practical or has determined physiologi- 
cally sound 
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JIETICULOUS attention to de- 
tails in the pieopeiative and post- 
opeiative eaie of patients, through 
iiinumeiable small maneuvere be- 
foie, but especially during and 
aftei opeiatioii, may avert disastei 
01 shorten convalescence, if neg- 
lected, they may cost a patient’s 
life Yet textbooks of surgery 
larely mention such details, and 
most of your surgeons must learn 
them foi themselves, often fioni 
bitter expenence This book gives 
the details necessaiy to the ade- 
quate caie of neurosurgical pa- 
tients, and IS written in the hope 
that the iiifonnation here set down 
which IS based on the authoi ’s own 
experience since 1911, may be of 
benefit both to house officers gen- 
erally, and to the rapidly growing 
number of young neurosurgeons 
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HANDBOOK OF ORTHOPEDIC SURGERY 

By ALFRED RIVES BRANDS JR . B A , M D Associate Professor of Sur- 
gery In Charge of Orthopedics Duke University In Collaboration with 
RICHARD BEVERLY RANEY BA M D 

SECOND EDITION 507 pages 154 lllustmUons PRICE SI 2S 

CONTENTS — Introduction Congenital Deformities. Congenital Deformities (Con- 
tinued) Affections of Growing Bone Affections of Adult Bone Infections of Bone 
(ISxclushe of Tuberculosis) Infections of Joints (Exclusive of Tuberculosis) Tuber- 
culosis of Bones and Joints The Spine and Pelvis Tuberculosis of Bones and Joints 
The Extremities Chronic Arthritis Chronic Arthritis Special Joints Neuromuscular 
Disabilities Infantile Paralysis Neuromuscular Disabilities (Exclusive of Infantile 
Paralysis) Involvement of the Brain and Spinal Cord. Neuromuscular Disabilities 
(Exclusive of Infantile Paralysis) Involvement of Peripheral Nerves and of Muscles 
Tumors. Fracture Deformities. Body Mechanics and Physical Therapy Affections of 
the Spine and Thorax. Affections of the Low Back Affections of the Hip Affections 
of the Knee Affections of the Ankle and Foot. Affections of the Neck and Shoulder 
Affections of the Elbow Wrist, Hand and Jaw Bibliography 

The second edition of Shands’ “Handbook of Orthopedic Surgery” pre- 
sents the fundamental facts and principles of orthopedic surgery in as 
concise a manner as possible, yet is sufficiently detailed The book repre- 
sents a consensus of opinion (drawn from the crticisms and suggestions of 
more than 25 outstaniiing orthopedic surgeons and teachers The subject 
matter of the text is covered m 24 chapters, 16 of which are arranged on a 
basis of pathology and 7 according to anatomical region, including disease 
entities which do not fall readily into the pathology grouping The ex- 
cellent illustrations were drawn especially for the book and aid immeasur- 
ably m diagnosis and treatment 

The 0 V Mosby Company — ^PnbllBhers — St. Louis 3, Mo 
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ALLAtrroMiDE— /n major surgery, 
a valuable bactenostatic and healing 
agent in the management of wounds, 
compound fractures and bums In 
minor surgery, an effective aid in the 
routine treatment of cuts, abrasions 
and local pyogenic infections 

Whatever the surgical application, 
Allantomide is of established useful- 


ness in preventing delay in the normal 
healing process, aiding revasculanza 
bon of granulabon tissue, and gtiard- 
ing against re infechon 

We shall be glad to supply detailed 
informabon on the vanous uses of 
Allantomide upon request Address 
The National Drug Company, 
Philadelphia 44, Pa 
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Precisely . . . 


Typical of the high standards of accu- 
racy achieved in modern nai igation is 
the chronometer, used in determining 
longitude This instrument is capable 
of keeping time in all ordinary v aria- 
tions of temperature for six months 
with an error not exceeding a second 
a day With instruments and techniques 
of comparable accuracy, D&G is con 
stantly seeking to improve the quality 


and uniformity of surgical sutures for 
use in s arious operational procedures 
For suture behavior must be predict- 
able at all times to enable surgeons to 
obtain exaaly the results desired 
D&.G’s success in this field is attested 
by thousands of surgeons in all parts of 
the world who rely on D&G sutures to 
achieve consistently accurate results in 
every type of operation 


D&G Sutures 

"This One Thing We Do" 

D Sl G sutures ore obtainable through retpontlble dealers everywhere 

DAVIS & GECK, INC , 57 WILLOUGHBY ST, BROOKLYN 1, N Y 
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Stablizallofi by Sidornj jpoelol procec, "holdj“ F»rgon In lh« ferrous 
stole — proved lo be belter loleroted end ' disHnclly superior" for humans.’ 

FBROON II parficvlorly valvoWe lo pallenli who ore upsef by olher 
forms of Iron Is so well Joleroted that it moy — ond should— bo taton 
lo the fasting ilole for optimum obsorptlon ^ 
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For most operators, the cardinof feature of a sur 
gical blade is its cutting sharpness. Its ability to , 
deliver a clean, effortless incision in large mea- 
sure establishes its value for hospital, office and 
industrial surgery 

The unusually keen cutting edge of Crescent 
blades is made possible by two factors First, the 
blades themselves incorporate an especially high - 
quality of steel, with a uniformly fine grain struc-' 
ture, and a carbon content of 1 20 per cent Second, 
the cutting edge is ground to an extra acute angle 
of bevel, made possible by the greater blade- ' 
thickness of 021 inch 

Now, recent independent laboratory studies > 
have confirmed Crescent’s superior sharpness < 
Employing a specially designed sharpness testing 
machine, under conditions of accurate temperature - 
and humidity control, Crescent blades were shown 
to produce longer cuts under the same initial force 
— using blades bought in the open market from’' 
six different areas of the country — from Maine 
to California - 

You can count on it — Crescent blades are ' 
sharper' 

CRESCENT SURGICAL SALES CO , INC , NEW YORK ‘ N Y. - 
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Accumulating clinical 
evidence suggests very 
strongly the therapeutic value 
of the steroid sex hormones in 
the treatment of many conditions 
not hitherto associated with 
endocrine dysfunction 

Ciba, as a pioneer in sex hormone 
research and development, offers the 
profession a complete line of hormone 
products, in ampul, linguet and tablet form 

More detailed information on hormone 
therapy may be obtained by writing the 
Professional Service Department for the 
"Endocrine Review" series 
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CIBA PHARMACEUTICAL PRODUCTS, INC 
SUMMIT, NEW JERSEY 
In Canada Ciba Campany llmitfd Mon»r*al 


poltnl androgen CIbo . leiloiterone pr^loM.e 
whrdi in addition to Il« 

wch oj eunuthlim hypogonodljm jk 

climoct.ric «how» value In 

virtue of llj nitrogen retolning P'OP*rt'« 

tionj of general debility ond malnutrition. 


^ I-OVOCYLIN 

-r'f Krr i r*< Of 


rrvendrrn end Di O ticiUn 


NoYcm'bcr 194G 


Pagr 0 






in AVULSIVE INJURIES 



Mounting cluneal evidence emphasizes the 
value of topically applied vitamins A and D m 
the repair and regeneration of all heahng sur- 
face lesions involvmg epithehal denudation 

Therapeutic advantages promotes healthy 
granulation and rapid epithelization, inhibits 
infection, minimizes stan graftmg, destroys 
no epithelial elements, does not cause 
contractures, forms no tenacious coagulum 

Sigmflcant recent studies indicate White’s 
Vitamin A and D Omtment to be unusuaily 


1 


efficacious in the prevention and treatment 
of post-partum figured nipples * 

White’s Vitamm A and D Omtment pro- 
vides the natural vitamins A and D, derived 
from fish hver oils and m the same ratio as 
found in cod hver oil, m an appropriate 
lanohn-petrolatum base Mildly fragrant, 
free from excess oilmess, keeps mdefimtely 
at ordinary temperature 

Available m oz tubes, 8 oz. and 16 oz 
jars and 6 lb contamers 


•BiWKbOT I C 

Obst. and Gyn- K KO l»« 
■Wefcabun; R. S. Soviet Med- 
ics 1940 
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SAFE . . . EFFICIENT 

PORTABLE 



COMCO Explosion Proof 
Suction and Ether Unit 

Weighing onlr fiftj pounds, the 
Gomco “910" IS a complete, compact 
unit with handj carrjnng handle and 
the long-lasting construction fea- 
tures of the well-known Gomco cab- 
inet models The dependable, easilj 
controlled suction and ether sj stems 
include 16 oz ether bottle and 32 oz 
suction bottle, both firmlv mounted 
For safety, the extra-large motor 
and snitch are completely sealed in 
all approyed by the Underwriters' 
Laboratories for use in ethj 1-ether 
atmospheres 

Full details on this efficient unit that 
saves you space, ask \our supplj 
house, or write 

GOMCO Surgical Manufacturing Corp 

83ZM East Ferry St., Buffalo II, N Y 
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A New Book an Authority 

The Care of the 
NEUROSURGICAL 
PATIENT 

Before, During and After Operation 

By EEireST SACHS, AB , M.D 

Professor of Cluneal Neurological Snr 
geiy^ 'Washington University School of 
Medicine, Saint Louis 

272 pages, with 177 illustrations, includ 
mg 2 plates m colors Price, cloth, $6 00 

METICULOUS attention to de- 
tails in the preoperative and post- 
operative care of patients, through 
innumerable small maneuvers be- 
fore, but especially during and 
after operation, may avert disaster 
or shorten convalescence, if neg- 
lected, they may cost a patient’s 
life Yet textbooks of surgery 
rarely mention such details, and 
most of your surgeons must learn 
them for themselves, often from 
bitter expenence This book gives 
the details necessary to the ade- 
quate care of neurosurgical pa- 
tients, and IS written in the hope 
that the information here set down 
which IS based on the author’s own 
experience since 1911, may be of 
benefit both to house officers gen- 
erally, and to the rapi^y gro'wmg 
number of voiing neurosurgeons 
especially who are preparing them- 
selves to enter this field It is also 
of value to experienced neurologi- 
cal surgeons Typical neurosurgi- 
cal operations have been described 
m great detail, and have been il- 
lustrated profusely by drawings as 
well as by case histones, including 
subsequent treatment -with the rea- 
sons for each step The operative 
procedures, therefore, should be 
more •vivid and more clearlv un- 
derstood 


THE a V MOSBY CO 
St. Louis 3, Mo 







1 ^ 


TANTALUM i*t Scctf&uf 


A SURGEON'S REPORT 
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have used tantalum wire suture material on 
our hand injury cases for the past year and hs 
a large senes of them to look back upon I ha 
used the tantalum wire for both buned and cutai 

r~ -T-' ~ r. 3 suturmg In this fairly lai 

^ ■ senes of cases I have not yet se 

Ui. RItSON, .>> - , , , 

i ^ t ‘t. I “ t / any evidence of anything but mi 

^,■'^ 1 , mal tissue reaction I have not ;; 

K rf vf f had a smgle mfection in any of t 

cases where tantalum wire was us 
m these hand cases, which, to me, 
5^541 quite remarkable because I am se 
you will appreciate how difficult 
IS to obtain bactenal and physn 
! 1 cleanliness in workina with t. 
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hand of the factory worker * ’>'> 

*OUOD C T The PUco of T«nUlnra fn Sorgei 
Todtutrial Medicine 13 917 November 1944 
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Ethicon suture laboratories 


DIVISION OF JOHNSON & JOHNSON 
NEW BRUNSWICK, NEW JERSEY 







Stormy d\ys arc usually followed by sharp inaeases m 
the incidence of upper respiratory infeaions, often the 
prelude to pneumococcal pneumonia Fortunately, 
physicians are prepared to combat the pneumococa ith 
sulfonamides and penicillin 

Although sulfonamides are generally cffeaive, problems 
somenmes arise in their administration In the patient 
with cardiac or renal disease, it may be difficult to main- 
tain proper fluid balance This imbalance may lead to 
urinary tract complications Others may experience 
untoward toxic effects or lack of response to the drug 
In these cases, Pemcilhn, Lilly, is particularly valuable 
While the intramuscular injecuon of 10 to 15 thousand 
units e% cry three hours throughout the night and day 
might be helpful, doses of 20 thousand or more units 
at the same intervals are preferable Penicillin, Lilly, is 
available in 20 cc ampoules containing 100,000, 200,000, 
or 500,000 units 


ELI LILLY AND COMPANY INDIANAPOLIS G INDIANA USA 
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PREFATORY NOTE TO JOHN J MORTON BIRTHDAY VOLUME 

T his numbei of Surgery, designated to lionof the sixtieth birthday of John 
J Moiton, Pi-ofessor of Surgery and Surgical Chief of the School of Medicine 
and Dentistry and the Strong Memorial and Municipal Hospitals, has the en- 
thusiastic support of aU his fi lends and associates in Rochester and elsewheie 
As it was not possible for me to submit a suitable papei at this date, I was 
given the opportumty of ■writing this prefatoiy note It is a gieat personal 
pleasure to participate and express my admiration foi my long-time friend ahd 
colleague His department is conspicuous not only m clinical ser\ace and stu 
dent instruction but in the training of young surgeons and the pursuit of basic 
research It has been my good fortune on various occasions to address suigical 
meetings on the subjects of hemoglobm production in anemia, intestinal ob- 
struction and the related intoxication, shock produced experimentally in vari- 
ous ways, and the usefulness and production of plasma protem under a variety 
of conditions Cooperation between pathology and various departments of 
smgery has been a pleasant stimulus m Rochester and elsewhere Joint prob- 
lems between surgical and preclmical departments have always interested John 
Morton and his surgical associates If the ivishes of his friends have any 
influence, John Morton 11011 enjoy many more years of distinguished senoce 
in his field — ^the science and art of surgery 

— George H Whipple, M D 

Rochester, N Y ^ 





THE DEVELOPMENT OF THE GBADUATE TRAINING 
PROGEAIil IN SURGERY 


Sajittel C Harvey, D , New Haven, Conn 

(From the Department of Svrgery, Tale University School of Medicine J 

S URGERY IS at tie moment m the midst of a trying and even critical 
period, where on the one hand theie is more knowledge to be learned and 
greatei occasion for the perfection of skills, and on the othei, a damming back 
of yonng prospectne suigeons who, now being leleased from the Aimed 
Forces, are seekmg opportunities to receive an adequate training in this field 
Many who previously would not have considered under taloiig the arduous and 
time-consuming work entailed, stimulated m pai-t by then expeiiences in the 
Armed Forces and by the benefits available foi education of the veteran, are 
seeking adequate opportunities for graduate tramuig in surgery There is a 
grave danger that in response to this demand the trammg will be abbreviated 
in time and depreciated in quality to a degree that will lender it of limited 
value and largely fietitious If this occurs, it will be deplorable for not only 
wiR adequate standards be difiicult to retrieve, but there rvdl be foisted upon 
the public a generation of madequate surgeons 

Therefore, it would seem not inappropriate in this Festschrift m honor of 
the head of a umversity clmic in surgery which has exemplified the training 
of surgeons, that a brief consideration of the history of the graduate training 
of the surgeon be given. 

Before the development of anesthesia and asepsis, surgery v as taught in 
the schools of medicme under the concept that on graduation the student 
would then be prepared to practice it, an assumption that stdl obtains in most 
of our state laws for hcensure In an occasional hospital the novitiate m medi- 
cine serred an additional year as an intern, but the great majority entered 
mto practice A few spent a Wandei jahr m Germany, Pans, London, or Edm- 
burgh, or became assistants at home to some semoi men m their practices These 
experiences were in some instances of great value, but frequently only casual 
and served as generally informative rather than as a specific trammg 

With the rapid mcrease m the size and number of hospitals that developed 
because of the evolution of medicme and surgeiy toward the close of the nme- 
teenth century, the mtroduction of a house staff became an obvious advantage 
both to these mstitulions and to the newly fledged graduate of the medical 
school. The mternship of from one to two years was a relatively common 
anangement, usually rotatmg through all divisions, but m some instances 
unbalanced m favor of medicme or surgery From this it was the custom to 
start in general practice, buildmg up from one’s oum clientele or by virtue of 
bemg a junior attendant at some hospital, gaming a reputation as a surgeon 

Received for publlcaUon, May 24 1946 
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The experience so acqmred was usually tenuous and vathout supervision, 
frequently at the cost of the patient Now and then, a continuous association 
■with an able elder surgeon who had a feeling of i esponsibility for the educa- 
tion of the younger man and with a Avillingness to “turn do'wn” work to him 
provided an excellent training Such an intimate and piolonged contact was 
rare m the relatively fleetmg experience of the internship, and unusual in the 
customary relationships of the attending staff 

[Moreover, as long as surgery was limited in its scope only a few large 
centers of population pio-vided enough work to justify a person in confining 
himself to this field of activity, elsewhere, general practice foimed the bulk 
of one ’s practice, and the general practitioner did what surgery came his way, 
sometimes ivith little enthusiasm and less skill With the rapid •widening of 
the field toivard the close of the mneteenth century this situation changed, for 
not only did many more opportunities for the judicious use of surgery develop, 
but the breadth and depth of knowledge involved and the technical skills 
required inci eased m even greater pioportion It no longer sufficed for one to 
do surgery -vicariously, if he were to do it well, it became important for him 
to receive an early and intensive training under proper auspices m order that 
he might adequately take over these increased responsibilities At the same 
time the number of opportunities in practice for men so trained increased 
tremendously 

Naturally, this was felt first m the larger hospitals where this work ac- 
cumulated, for it no longer was possible for the detailed, study and care mclud- 
mg the operative procedures to be earned out m the home as was to a great 
degree formerly done Particularly was this true in those institutions asso- 
ciated With schools of medicme where teachmg was earned on Whereas 
formerly surgery because of its bmited scope could be taught adequately in 
the undergraduate years, it now became apparent, as in other special fields, 
that only a general background and the knowledge that the reasonably well- 
mformed physician needed to have at his command could be so supplied Fur- 
ther study and trainmg were required after graduation, and to such an extent 
that they could not be pruvided by the haphazard methods that formerly 
obtamed This was first realized m those places Avhere the association of the 
hospital -with the school of medicme of a university was mtunate It was 'under 
these circumstances that much of the expansion of the teachmg of surgery took 
place, and the adequate graduate traming of the surgeon became established 


This transformation occurred most remarkably m Germany, and it was not 
■\vithout reason that so many surgeons of the pre-nous generation went there 
for graduate trainmg A knowledge of the German bteratnre became essen- 
tial to him Avho aspired to be a surgeon of the first rank There for 
generations medicme had been an integral part of the umversity which accep e 
not only the prestige entailed m this association, hut also the responsi 1 1 les o 
proper maintenance, financial and scholastic Of the great 
science vhich took place in Germany during the nineteent cen ur , 

^ - The climcal departments y ere noi 


Avas an integral part, and inferior to none - , nrofes 

only tolcrnlcd m thi gient hoop.lolo tat oerc in control ns to ns the profes 
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sional activities weie concerned It is theie that Halsted^ looked for the 
example of adequate graduate training, since other countries lagged far 
behind durmg this time * 

In the United States the schools of medicine were “propiietary,” that is 
to say, survived upon the fees derived from students and the goodwill of 
physicians who valued highly the prestige of being professors Many of these 
schools had a titular affiliation vath a “college,” whose name appeared on the 
diploma by viitue of a franchise from the state to grant degrees, it thereby 
attaming the semblance of a university, only in rare instances did it exert 
control or assume responsibility, financial or otheiwise, for the school of 
inedicme, and even then its influence was halfheaited and its support penurious t 
The first notable change for the bettei came with the institution of the 
Johns Hopkins Medical School, an integral and important unit of the univer- 
sity, and with its affibation with the Johns Hopkins Hospital 'All the major 
departments were pitched at a university level, includmg those havmg to do 
with medicine and surgery, and the function of teaching had a high priority 
In surgery Halsted instituted the German plan, as he called it, the essential 
figure in it,bemg a house surgeon, first assistant, or chief of house staff, who 
was selected from resident assistants and remained at this post until called 
elsewhere or until he decided to enter private practice This individual came 
to be knovra as the resident in surgery and this type of framing as the resident 
system The mtroduction of it into surgical teaching in this country was one 
of Halsted ’s important contributions 

As the resident matured, and in Halsted ’s clinic he usually stayed on for 
several years, he became capable of greater responsibility and was granted it 
as time went by In this way he gamed an imusual and concentrated experi- 
ence m a relatively short period The success of this program over the years 


• ‘Why -was Germany the country first to adopt antiseptic sursery? Why did almost 
everj surgeon In every German university eagerly embrace Lister's system almost at the same 
moment and as soon as It was clearly presented? The answers to these questions are I be- 
lle\e to be sought mainly In the character of the scientific training of surgeons In 
Germany 

Not only the first assistants but all the members of the surgical staff of one of the 
great university clinics In Germany enjoy almost Ideal facilities for learning surgery and for 
prosecuting researches The amount of clinical material Is great The operaUve work begins 
early In the morning and often does not. cease till late In the afternoon The out-patient de- 
partment Is controlled by the chief surgeon and Is conducted by hls assistants a patient when 
discharged Is consequently not referred to some dispensary or other and lost sight of The 
pathological material obtained at operation Is carefully worked up In the special laboratories 
for surgery and. If need be Is preserved In the museum which should always be an Important 
feature of the surgical department of university Every facility and the greatest encouragement 
Is gl\en each member of the staff W do work of research 

‘ In each unl\6rsltj the chair has Its Imperishable traditions Its long line of famous sur- 
geons whose names are cherished and revered for their services to science, to their universities 
to their country and to their fellows In the nineteenth century to mention only some of 
those who have passed to the majority In the Unherslty of Berlin were v Graefe Dleffen- 
bach \ Langenbeck In Vienna VIncenz v Kem Billroth Albert In Heidelberg v Chellus 
Carl Otto Weber Gustav Simon In my student days there were In Leipzig Thiersch In Halle, 
V Volkmann In Bonn Busch In Tubingen Victor v Bruns In ilunich v Nussbaum In 
Strasbourg LUcke men of great renown every one To enroll one s name with such as these 
to Inherit something of their skill their knowledge their zeal their honor their sense of duty 
Is not this worth while? The professor of surgery In Germany is usually a man of great In- 
fluence and power Hls affiliations hls responslblltles hls knowledge of surgery and the allied 
sciences and often of art of music, of literature and of the world s affairs, produce a type of 
man which hls country may well contemplate with pride ' ^ 

t It may be that the rise and multiplication of proprietary schools of medicine without 
organic connection with a university was a necessary Incident In the rapid growth of a new 
country but It Is absurd to expect them to -vleld results In the education of physicians and In 
the advancement of knowledge comparable with those of the well-supported medical depart- 
ments of European universities It Is difficult to free either the educated public or our uni- 
versities from the reproach that the> remained so long Indifferent to the needs of higher 
medical education, '* 
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of Halsted’s life was demonstrated by the number of chairs of suigeiy filled 
by his pupils, so much was this the ease that they and in turn their disciples 
came to be recognized as of the “Halsted School,” and wherever they went, the 3 '’ 
earned with them the concept of the resident system * It should be added, 
however, for the sake of historical accuracy, that its acceptance in othei than 
the chnics of Halsted’s pupfis was sharply opposed, partly because of mis- 
understanding and paitly because the formation of a lesident house staff was 
thought to mterfere with the prerogatives of the senioi attending staff Grad- 
ually during the past quaitei of a centuiy it became lecognized that house 
officers of expeiience beyond that of the intern weie of great assistance to the 
attending suigeons Coupled with the incieasmg awareness of the necessity 
for the bettei training of suigeons, theie developed more ividely an acceptance 
of the resident system for the postgiaduate training of the surgeon 

Meanwhile, tv\m othei moves of a notewoithy nature weie directed toward 
this objective In 1910 the Cbmeal Congress of Surgeons was formed and m 
1913 the American College of Surgeons Pranldin Maitui was largely respon- 
sible for both of these moves, but A J Ochsner- m an address at the Second 
Annual Meeting of the Congress m 1911 outlined an educational program for 
surgeons 

This was in essence the projection on a grand scale, uito the years after 
giaduation, of the methods of teaching surgery current in the schools of 
medicme In the larger centers of population where sufficient hospital and 
chnieal material was available, meetmgs were to be held, consisting in part of 
operative clmics, and in part of papers and addresses by distmguished sur- 
geons These sessions have been contmued until the present time and have 
served useful purposes, but as a method of graduate tiaining m surgery they 
are outmoded 

In 1917 the University of Minnesota and the Mayo Cbnic meiged their 
respective resources for traimng at the graduate level Lyon® in his presenta- 
tion of the program frankly termed it experimental In 1921, Wilson^ reported 
upon this, reviewing the experience and laying down the fundamental prm- 


Intention originally to adopt as closelv as feasible the German plan, which 
in tne mam Is the same for all the principal clinics of the i^rman universities rnie house 
surgeon, or first assistant as he Is called In Germany. Is selected after several years of 
seiwice irom a number of well-tried assistants There Is no regular advancement from the 
pottom to the too of the staff of resident assistants Only a small proportion of these venHire 
to entertain the hope of becoming first assistant. Occasionally an assistant from another clinic 
mav Immediately or almost at once after transfer succeed to this position over the heads 
or those who have served many years This admirable system which imdoubtedb ^ 

dl^dv^teges Is possible only in a country where like conditions prevail and a close amllatlon 
exists between the universities or where some great inducement exists for the m^lng 
sistante of the highest possible order The professor of surgery or the surgical chief 
to secure as his first assistant or chier of staff a man of great promise not only be<muse oi 
the obvious Immediate advantage to the clinic but because such an a-»fl\®^nt Is likely to n 
tendered him ultimately the chair of surgery In some smaller university It Is 
great satisfaction and pride to a professor of surgery to ha^e supplied from his s 
more unl^e^slt^ chairs inrcons 

We Tieed a sjatem and Tve shall surelj ha\e It 3'hlch ° of *^our rauntry to 

^pt STirBeons of the highest type men •who -will stimulate tlie rd of surfflcal 

studj surgery and to dc^ ote their energies and their ll-ves to of surgery In this 

science Reforms the need of which must be apparent to e\eo tea natural 

countiy must come on the side both of the hospital and of the uni ndcuuate endpw- 

to look to our new Institutions unhampered by traditions and pr absolutely essential 

ment for the Inception of such reforms It Is Thoro should be such an prganl- 

that the medical school should control a hospital of R*! VVT requisite opportunities for the 
zatlon of the hospital staff aa I ha^o Indicated P™' higher careers In medicine ^d 
prolonged and thorough training of those Pi’cP'P'Ing for stimulating relations hetneen 

surgerj and permitting the ostahllshment of close nmi muiu»‘ 
chief and assistants,”! 
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ciples in a very sound discussion The pictuie, which he so ■well described, of 
the ob'yious inadequacy of many of the applicants for such training, and of the 
furthei inadequacy of those accepted as demonstiated during the couise, is as 
tiaie today as then 

The Council on Medical Education and Hospitals of the Ameiican Medical 
Association considered the mattei in 1920 and 1921, and Frazier and Lews'' 
formulated a geneial report which i\as published in the latter year, sound 
pnnciples were again laid donn, which ■«eie amplified in an address by 
George Jtlnller^ in 1921 This inTolved the setting up of a graduate school 'With 
scheduled continuous teaching using the methods and organization of the 
undergraduate school for the purpose of training in the divisions of medicine 
and surgery The introductory year ivith its intensive rc'vuew and amplifica- 
tion of those subaects of impoitaiice to the surgeon, which aie taught inade- 
quately in the undergraduate 5 ears, has proved useful, particularly for those 
men who have been out of school foi some time and who wish to specialize 
The program recognized the necessity of foUoiving this mth extensive experi- 
ence m residencies in hospitals adequate foi this purpose, which, hovever, haie 
not been readily available On the ivhole, such giaduate schools have been 
only of limited value and have tended to suffei fiom the lack of intimate sup- 
port by association with other educational institutions They have remained 
m most instances essentially proprietary in charactei and thereby have in- 
curred the disadvantages of the proprietary medical school Only when ade- 
quately endowed and mtimately integrated with university schools of medicme 
will this appioach piove satisfactory, and then only when the opportumty for 
learning lies in the clinic and its ancillary laboratory facilities rather than in 
the lecture rooms * 

Meanwhile durmg the early 30 ’s in the nonoperative as well as the opera- 
tive di-mions of medicme there had developed rather generally a feekng that 
some mechanism must he devised for the recognition of those speciahsts who 
were competent, m the hope that this would lead to proper graduate training 
and Mould discourage the settmg up as specialists of men madeqnately pre- 
pared and incompetent From this came the formation of specialty boards m 
all the weU-iecogmzed specialties, and the co-ordination of their aeti-vities 
with those of the American Sledieal Association through the Council on Medi- 
cal Education and Hospitals The American Boaid of Surgery ivas one of the 
last to be instituted probably because tbe American College of Surgeons was 
alreadv engaged m the certification of suigeons and an educational program 
which by many vas considered sufficient As a result of discussions in the 
American Surgical Association and other senior surgical societies, and -with 
the cooperation of the American College of Surgeons and the American Medi- 
cal Association, the American Boaid of Suigery was finally instituted in 1937 

•It Is perhaps ot slgniacance that In \ ol 13 ot tlie Index Catalojrue of the tiibrarj of the 
•-urgeon-General s Office Series I published in 1892 there is no reference to the teachingr of 
sur(Ter\ whiie in Vol 17 of Series II, published in 1912 there are tnan^ references but nearly 
all concerned trlth undergraduate Wstruction a notable exception being Haisted s address 
pre%iousn cited In Vol 9 of Series HI, published In 19E1 there were on the •whole a much 
smaller number ot papers cited but among these "were the notable contributions, ■with specIBc 
reference to postgraduate training of A J Ochsner George Muller and X. B Wilson 
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Its organization foUowed the pattern of pieviously foimed specialty 
boards, the members of it being composed of representatives of the following 
national surgical associations Ameiican Surgical Association, Surgical Sec- 
tion of the Ameiican Medical Association, American College of Surgeons, and 
of the larger of the societies lepresentmg geographical areas, namely, the 
Southern Surgical Association, the Western Surgical Association, the Pacific 
Coast Surgical Association, and the New England Suigical Society 

In order for the Board to aecomphsh its puiposes it was necessary for it 
to establish an examining piocedure, and to define within rather broad limits, 
with allowance foi justifiable elasticity, that which might be consideied the 
minimum of an adequate traimng in surgeiy This lattei was first based on 
an estimate of the extent of the knowledge and the degree of skill which should 
be expected of a certified surgeon and then the necessary minimal time and 
the methods foi acquirmg these designated m a general statement 


The immediate and continuing recognition of this Board as authoiitative 
m its field has been remarkable Many hospitals and othei organizations have 
used its certification as a basis foi the selection of surgeons, and the progiam 
of tia ini ng required for admission to examination has been accepted as reason- 
able and fair not only by the surgical profession as repi esented m its constitu- 
ent societies, but also, and this is even more important, by those imdertaking 
to become surgeons The present-day giaduate desirmg to perfect himself in 
surgery is willing to spend the necessary time and effort m order to meet these 
requirements as shown by the large number of men who aie asking the Board 
to advise them as to where they can obtam this training However, the pro- 
vision of an adequate number of bona fide residencies, while on paper appar- 
ently satisfactoiy, is m fact in a state of confusion The giaduate intending 
to perfect himself m sui gery wishes to be assured that the residency he under- 
takes Avill be considered to have met in the specific instance the requirements 
of the Board This is a natural and justifiable query, for no one wishes to 
embark upon a five-year program without knowing quite definitely that it 
meets the mmimal requu emeuts foi eligibility for examination. 

However, the Board has not undertaken, and cannot well do so, the certifi- 
cation of residencies It remams for the prospective student to evaluate the 
oppoi tunities available The information upon which he must depend is 

linuted The method of validating residencies employed by the Coimcil and 
the College is foi the most part a survey of the physical facilities and a state 
ment regaidmg proper oigamzation These are certainly minimal require- 
ments but do not in themselves, and automatically, render the institution an 
adequate one foi giaduate training, nor, unfortunately, does the request of the 
hospital for validation indicate that it has a propei imderstanding of the pro 
lem or even in some instances is it of sufficient assurance that it is acting in 


good faith , 

Most institutions haie become awuie within leceut years that a giaie 
house staff in -which there are men of ti\o, thiee, or four years 
of inestimable lalue to both the admmislratn e and the pro essiona , , 

sai nothing of the welfare of the palieiits It has also become common Know 1 
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edge that if an institution ean be certified for a graduate training piogiam, 
this medical personnel can be obtained at bttle if any additional cost above 
that of boaid and lodgmg The fictitious jumor and senior lesidencies of the 
9-9-9 progiam indicate the avidity ■with -which hospitals under the giuse of a 
tramnig program may oiganize the house staff for service puiposes ha-ving but 
bttle to do -with education, and, in fact, this was set up at the instigation of the 
hospitals in ordei that they might obtain a necessaiy minimum of interns for 
the care of patients Nor is the exploitation of the desire of the student for 
adequate tiammg m the special fields confined to institutions It also, in some 
instances, may be used by the surgeon as a method of obtauung an assistant 
vho -will rebeve bun of routine duties requiring a modicum of skill, the student 
lecei-vmg in return but bttle of educational value This abuse may be particu- 
larly pernicious where the so-called residency is entirely oi in greater part con- 
cerned -with the care of private patients The mcreasmg lesponsibibty given the 
surgeon m trammg, commensurate -with his developmg experience and com- 
petence, is at tunes sorely lacking under tliese circumstances He contmues to 
function at the level of an intern throughout his training, at no tune having even 
a fraction of the responsibibty which he ivill immediately be presumed capable 
of assuming when certified 

It IS obvious that the certification for residencies of some hospitals is made 
only on the basis of adequate physical facibties, an over-all census of beds avail- 
able, and a tentative agreement by the administration to the plan of giaduate* 
trammg recommended by the College It is not apparent that the competency 
and mterest of the surgeons to carry out this trammg have been adequately 
evaluated, noi that a proper organization of the clinical facibties has been 
agreed upon by them The situation in some instances is analogous to that of 
the openmg of a new school for which the buildmgs and the mateiials neces- 
sary for teachmg aie at hand, but a competent teachmg staff not organized 
or assembled, this bemg left to impionsation after the students have been 
admitted It still remams true that a competent instructor m second-rate 
facibties is more effective than an mcompetent one vuth the best of mateiial 
aids, although neither alternative is desirable 

It IS then necessaiy that the prospective surgeon be certain before accept- 
ing institutions for trammg that there is a proper organization of the cbnical 
facibties and that competent piofessional peisonnel is available, -wilbngly pie- 
pai ed to devote itself to the training plan 

The general program foi graduate trammg as described m the Bulletin of 
the American GoUegc of Surgeons,^ as well as the evaluation of the physical and 
ancillary facibties, is valuable information and should be studied -with the pro- 
spective institution m mmd In addition, one needs to know what proportion of 
the beds is available foi the trammg of the surgeon, and that durmg his 
residency he will hai e a sufiicient number of patients for whom he is directly 
responsible throughout their stay, mcludmg the operative procedure He 
should also assure himself that there is a director of the progiam, immediately 
m charge of it, who is an accredited surgeon This should be ti ue also of his 
senior assistants The director must have a continuous control throughout the year 
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of the clmical facilities used lu.this tiaimng program Moieovez, the inteiii 
should be cfertam that there ivill be sufficient stability of the peisonnel involved 
over the pioposed period of his tiaming so that policies and piocedures will 
not vary year by year Finally, if it is possible, the piospective student should 
ascertam the fidelity with which the pi ogram is being carried out 

The responsibility rests m the first instance upon the student, foi no 
agency can guarantee that a ceitain progiam or a certain institution mtU make 
a competent surgeon out of him Whether or not he has the fundamental 
reqmsites which make hun siutable for this undertaking is a question he him- 
self must answei Integrity of chaiactei is a first requisite, foi the surgeon 
must assume lesponsibilities and make decisions which test the veiy sinews 
of honesty and straight thmking A second is that he have a better than 
average mteUectual equipment as shown by his pievious educational experi- 
ence, for he must acquire and retam, and continue to do so throughout his 
professional bfe, a profound and ciitieal knowledge of his special field, ap- 
plicable in a moment to a decision that may sped Me or death With this he 
must be capable of developing the particnlar skills of the surgeon necessaiy 
for its appbcation A third requisite, and this may be used as a measure of 
the first two, is that he choose surgery because of so consuming an interest 
that he would stiU undertake the necessary trauung were the emoluments 
arismg fiom it as modest as they may well be in any particular instance The 
ansivers to these questions only he can give, and he should with a sense of 
grave responsibility 

An even greater responsibility rests upon those institutions initiatmg grad- 
uate training They have a great opportunity to carry out an educational project 
at a level where it is most mterestmg to teacher and student alike The teachers 
must be certam first that they themselves are qualified for this task and com- 
pletely willing to give it first place in their activities, and those certifying in- 
stitutions for lesidencies have the responsibility of making certain that the 
professional personnel as well as the physical facdities are Adequate for the 
task in hand 


Lastly, the examining board in surgery, which does not and cannot specifi- 
cally certify institutions as competent for graduate training, must make certain 
with each appbcant for examination that he has spent the necessary time 
imder appropriate circumstances as defined m general by it The purpose of 
this IS not primarily to ascertam the fitness of the candidate for exammation, 
although it IS a futile performance for both examiner and examinee alike 
wheie it IS obvious that the preparation is inadequate, but rather to make 
leasonably sme that he has been exposed to an experience which should have 
given him the opportunity to become a competent surgeon Having done this, 
then the exammation itself must be searchmg and thorough in order t 
so far as this procedure can do so, it be made certam that the stu en as 
satisfactoiily availed himself of the opportunity The end in viev ^ ™ 
itself the ail ai-dmg of a diploma, but the seeing to it that t us acco a e 
,est only on the LnWers of men of mtcRr.t. nnd of knowlodfo ond ek.ll 

the field of surgery 
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The geneiatlou of suigeons trained subsequent to Woild "War I amply 
pioied the Avoith of intenswe giaduate education in this field It is of the 
utmost impoitanee that there be now no loweimg of standaids, no letrogies 
Sion, for theie is a common understanding of ivhat is lequired and only an 
earnest effoit is necessary to see to it that the coming generation is at least 
equally a\ ell prepaied for a\ hat ever mav be in stoic foi it 
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EXPERIENCES WITH CORTICAL EXCISIONS FOR THE RELIEF OF 
INTRACTABLE PAIN IN THE EXTREMITIES 


Gilbert Horrax, M D , Boston, ;Mass 

(From the Department of Neurosurgery, the Lahey CIvmo, the Neio England Deaconess and 

New England BapUst Hospitals) 

T he problem of mti actable paui has been attacked by the neurosuigeon m 
various ways according to the tj’pe and severity of the pain and according 
to its seat of ongin Leaving aside such conditions as tiigeminal and othei 
neuralgias, for the most part, in eml life, intractable paui is due to piessure 
upon nerves or nerve roots by inoperable malignant disease and, more laiely, 
to irritation of nerve roots foUowmg spinal trauma oi to the syndrome designated 
by Weir Mitchell as eausalgia The latter condition has come to the fore dui- 
ing the wai yeais, togethei with the phenomenon of pain associated with a 
phantom limb after amputation An extensive bterature has developed duimg 
the past few yeais devoted to the treatment of eausalgia and postamputation 
pain, and the piesent status of the situation was well summarized by White^ in 
1944 In this article White described the usual procedures, such as single ex- 
cision of a neuroma, sympathectomy and cordotomy, outlining the possibibties 
of rekef from each type of procedure He fuithei cited the possible value of 
extirpation of the postcential cortex for these painful conditions, and quoted 
a personal communication from Mahoney in which such a cortical excision was 
successful for intractable pain m a phantom extremity 

Mahoney^ has smee reported the case referred to by White, and m so fai 
as I can discover, this is the only case on record m winch excision of the post- 
central cortex has been performed foi any type of pam In the case cited by 
Mahoney, mcapacitatmg pain was present m two phantom fingers which had 
been accidentally amputated After extirpation of an area in the postcentral 
cortex, stimulation of which produced sensation in the affected fingers, there 
was disappearance of the phantom and of the pain, neither of which had re- 
appeared after a lapse of two years 

Because of the encouraging result reported bj^ Mahoney, it was decided 
to apply this method of treatment m two patients who had been unielieved bj^ 
other forms of operative interference for painful extremities, and in two other 
patients whose pam was obviously of cortical or thalamic origin and, theiefore, 
presumably would have been unmfluenced by anv t^q)e of procedure on the 
spmothalamic tract or the sjunpathetic system 

In the first two patients the results haye been highly disappointing, but 
in the two with central pain an excellent measure of lelief was obtaine 

The first of the patients was a man who had had both arms anipidated 
above the wrists 

Rocel\M for pubUcation Ma> 24 1946 
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lollowed sliorth bv pun ‘^tilting in the tlniinl) nnrl inilp\ finger of tlio Tight linnil Ho 
nns admitted to another hospital ^\hero a lumbar puneture and apinograin uas performeil 
m November, 194'*. Theie nas no subarachnoid block and the total protein of the fluid 
was 21 mg per cent A cervical lainmcctomy was earned out in Pcconil)or, 1943, and there 
was said to have been “angulation of the fifth comcal spinal nerve root ’’ The inter 
vertebral foramen at this site was “enlarged and the root straightened ” There was said 
to have been “very minimal protrusion of the intervertebnl disk ” The dura was left 
open over the fourth to the sixth cervical area 

At the time the patient came under observation ho was apparentlv suffering excruciating 
pain in the right hand and arm, and also had a lesser degree of pain down the left arm 
He said that the pain had become much worse since the laminectomy Both hands were 
reddened and shmv, this being more pronounced on the right Tliere was atrophy of the 
intrinsic muscles of the hands, which the patient said had started about one year previouslj 
The right thumb was excessively tender, the ring and bttlo fingers were hypersensitive 
The index and middle fingers were rather insensitive ilotions of the right arm were greatlv 
limited throughout at the shoulder, elbow, and wrist, wath almost no motion of the fingers 
Movements of the left arm and hand were quite good but painfuL There was no hyper 
sensitivity of the left hand The biceps leflcx was absent on the right and present on the 
left The triceps and periosteoradial reflexes were present and equal on either side 

The patient had had elsewhere a procaine block of the cervical sympathetic without 
relief of the pam, and because no other measures had been of benefit he had become 
addicted to morphine 





Operation 1 — ^^laich o, 1945, a re exploration of the cervical cord was earned out 
and a large, hard protuberance was removed anterior to the cord at the sixth cervical level 
This protuberance had likewise compressed the sixth cervical nerve root. There was a great 
deal of new bone formation at tlie site of the intervertebral foramen which had been enlarged 
at the operation done elsewhere Fibrin foam was placed over the raw area of bone removal 
at the close of the operation Following this procedure he appeared to be somewhat rebeved 
for about two weeks and required considerably less medication However, at the end of 
this time the pain returned with its former seventy 

Operation S — April 21, 1945, under procaine anesthesia a left central craniotomy was 
performed and the motor area for the nght face and right arm dehneated with the galvanic 
current Two convulsive seizures were nutiated by the stimulations and the patient’s co 
operation thereafter was not good enough to outbne the pain centers For this reason the 
convolution just postenor to the motor arm area was excised, going upward to the leg area 
and infenorly to the face center (Pig 3) The excision was earned to a depth of 2 cm 
and tissue was excised antenorly to the point from whidi jerking of the nght arm and 
shoulder took place as the electnc current was being used 

'The pathologic report on the specimen was negative cerebral tissue 
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Postoperative Course — Iinmedmtelj after lUo operation the pntioiit i\as again given 
narcotics, Tint was graduallj put on sterile hypodonnics and seemed to get along just as 
well as far as could be told, altliough ho would not admit it On the other hand, he began 
to complain of increasing pain in the left hand and arm, and morphine liad to be resumed 
for tins 

Sensorj examination of the hand and arm was alwajs unsatisfactory after iho cortical 
excision because of the patient’s variable responses About all tliat can bo said is that 
there appeared to bo some general lessening of pain sensation (pinpnek) throughout the 
whole right hand and ann as compared to the loft 

Wlien questioned carefully ns to the pain in the right hand, however, lie admitted 
considerable relief from the original pain, although ho could not put the differentiation into 
words He was finallj dischaiged to another hospital whore his condition remained unchanged 
at the last report in December, 1945 

Comment — Heie again, the psjchie tiauma of two seiious opciations with- 
out lelief, togethei with the complication of moipliiue addiction, doubtless mili- 
tated against a faTorable lesult, but for this patient also theie was the desiie 
to leave no stone unturned which offered any prospect of lebef The type of 
pain from which he suffered was consistent with a true causalgia 

The foUowmg two patients whose histones aie siimmaiized had eential pain 
m the contralateral extiemities to the cerebial lesions In both thcie was veiy 
considerable rebef followmg the operations 


Case 3 — F J C, a 35 year old man, was referred from Prince Edward Island, and 
was admitted to the New England Deaconess Hospital on Dec 15, 1942, complaining of 
pain in the right arm and right leg 

Sistory — He had experienced a sudden loss of consciousness in June, 1940, and this 
had lasted for two to three weeks A lumbar puncture at tho time showed bloody flmd 
He made a slow reco'^ery from this episode and had double vision for a period, but was 
back at lus usual work in six months A second attack of loss of consciousness occurred 
m June, 1942 At this time the unconsciousness lasted only a few days A severe headache 
had preceded this attack. The episode resulted in a complete right hemiplegia and hemi 
liypesthesia As this weakness and sensory loss cleared up, the patient began to have pain 
in the right arm and leg which persisted and was the chief reason for his coming to Boston 
Neurologic Examination — There was slight pallor of both optic nerves, but the other 
cramal nerves were normal He had considerable weakness of the right face, arm, and leg 
together with a painful hypesthesia of the whole right side There was complete astereog 
nosis of the right hand Deep reflexes were greater throughout on the right, with a positive 
Bakinski sign on this side The patient was right handed 

It was thought that the patient had an intracramnl aneurysm, so a tliorotrast mjection 
of the left internal carotid arten was made on Dec 21, 1942 This showed no aneurysm, 
but rather wliat was interpreted as a hemangioma situated deeply in the left hemisphere 
However, an oxygen encephalogram on Dec 22, 1942, showed no ventricular distortion or 
displacement and was interpreted as normal 


Operation 1 — On the same day of the encephalogram a left temporofrontal craniotomy 
was performed The left temporal lobe was transected horizontally through tlic middle 
convolution down to the temporal horn of tlie icntncle Tins exposed a bulging mass me i 
to the lentnclc, and upon mcising tho vontnculnr wall over this mass what was taken 
bo tumor tissue was encountered An immediate frozen section diagnosis was sai ® 
degenerated tumor tissue, probably of gbnl origin Tho tumor was then ^ , 

usual combination of suction and electrocoagulation The growtt appnrcn y in , 
basal ganglia and the area of the inlemnl capsule The final pat lo ogic repor 
was “degenerated gbnl tissue with hemorrhage’’ 
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Following tlie operation tlie pntient had an iiicoinplete teniporarj nplinsia, but this 
had largeh cleared up at the time of discharge on Jan b, Idt'!, approximateh three weeks 
postoperativeh He likemse had an increase m the right sided hemiparcsis and sensory loss, 
but these likewise improved considerabh before discharge 

On Feb 25, 1*143, he repoited for i checkup He had been having pain at regular 
intervals every other day in the right ami and leg, and this required dilnudid for rebef 
He was given a senes of v rni treatments, 1,200 roentgens being used through each temporal 
region At the time of tins report he had moderate weakness of the right arm and leg, 
more marked in the irm, together with a marked Inpestliesia of the wliole riglit aide 




FJe 4 — 4 and B Case 3 F J C 

The patient improved and was free of pain for more than one venr following the 
operation and x rai therapi, but on Oct IS, 1944, he reported with a return of pain and 
was gnen a second series of roentgen thenipi Tins failed to reliete him and he was again 
admitted to the Deaeone-is Hospital on Isov 4, 1944 The pain was largeh ui the right 
hand and arm, but also m the nght leg and foot The pam in the right arm extendetl from 
below the elbow down into the hand, and was most marked in the palm He said it also 
ran out into the fingers and was "like a kmfe " As had been the case before, the pain 
was present onlj on every alternate dat 

Exanunation showed a right hennparesis most marked in the nght hand and arm 
There was likewise a painful hvpesthesin ot the right hand and arm He had a nght 
homonvmous hemianopsia, but there was no aphasia The deep reflexes were greater through 
out on the nght with an extensor response to plantar stimulation 
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An o\%gcn enceplmlogmin \\ns earned out on No^ 7, 1944 This showed slight dila 
tation of tlio ventricles, soiiienluit greater on the left side There nas no displacement of 
the ventncles and no evidence of recurrent tumor 

It was decided to make in attempt to reliece the pain b^ coitical excision 
Operation St — Noi 7, 1944, under procaine anesthesia, a craniotoniA above the old 
temporal bone flap was performed and the dura reflected up to the sagittal sinus Bj 
electneal stimulation, areas on the postcenlml cortex were disclosed which produced pain 
in the right arm and leg These areas ncre in the comolution just posterior to that from 
which motor responses had been obtained in tlio arm and leg An area of postcentral cortex 
measuring approximateb I cm m length, 2 to 3 cm in width, and 2 5 cm in depth was 
extirpated bi a combination of electrocoagulation and sharp dissection (Fig 4, A) The 
area resected mcluded cortex lying medially along the falx 2 cm m extent (Fig 4, B) 

Postoperativeh , the patient had considerable increase in the weakness of the right side 
and was markedly aphasic, but he had no pain in the hand, arm, or leg At the time of 
discharge, Dec 4, 1944, lus speecli had iargelv ictoicrcd and the strength of the right side 
had improved sufficientlv so that he was up and about Ho reported for a checkup on Dec 
lb, 1944, at which time he was improving in all respects and was free of pain 

Jan. 25, 1946, the patient returned, one vear and ten weeks following the cortical 
excision 

He had experienced no pam in the light hand and arm for five months after the 
operation, but m April, 1945, this pain returned moderateh, increasing in seienti until 
November, 1945, when it reached its foimer intensity, and again occurred on every alternate 
day As before, the severe pain ran fiom the middle of the foiearm down into the palm 
of the hand There had heen no return of pain whatever in the teq or foot 

Examination showed some general weakness and spasticity of the right arm and leg, 
most marked in the arm All movements of the hand and arm were possible, but hand and 
finger movements were rather weak, incomplete, and awkward He walked quite well but 
with an obviously spastic, homiparetic gait There was no trace of aphasia 

There was complete loss of all forms of sensation in the right hand and arm, and 
the patient had burned himself on the right forearm without Ins knowledge Light touch, 
deep piessure, and pain were ell absent He had some slight hypesthesia to all forms of 
sensation on the right side of tlie face, and a vers marked loss of all types of sensation 
over the right foot and leg, but here a pm point was appieuated ns pain when fairly firm 
pressure of the pm was exoifed Arrangements have bemn made for the patient to re enter 
the hospital 


Comment — Although by no means a completely^ successful result, never- 
theless the expbiience with this patient has been encouiaging He has been 
flee of pam in the right leg foi ovei fouiteen months, and had a respite of 
five months fiom the pam in the light hand and aim duimg pait of which time 
he was able to attend to some of his woik m an office It is of consideiable 
mteiest that the patient himself had been sufficiently encoui-aged by^ the opeia- 
tiie pioceduies to letiini foi fuithci possible help In lus owm woids, “You 
stop])ed tlie jiain m my leg and I am suie you can do tlic same foi the aim 
The fouith and final jiatient, whose Instoiy follows, had pci haps the most 
successful lesiilt of all 


C\sr 4 — T F T, u man 42 vciir"> of ngc, was referred from Hartford, Conn, and 
was admitted to tbe New England Baptist Hospital on No\ 5, 1942, complaining o 
crabzed conmlsions for two lears Tbcre were no other pertinent features m t 
and a complete neurologic examination was negative with normal fundi r„i 

Since a lumbar puncture sliowe.l normal pressure, an oxigcii ..n,"."’ 

out on Nov b, 1942 and the Bubsct)uent roontpenograms showed depn's i ,„rfomud 

horn and bodi of the left lateml ventricle Three dins later a . raino.omi was p.rfomud 
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at •winch time a grossly complete e'^tirpation of a fairl> well encapsulated soft glioma ivas 
nccomplislied The tumor was situated parasagittallir in the region of the arm and leg 
centers and e^irtended downward along the falx Pntliologicallv it was a fibrillnrj astrocj'toma 

PostoperatiicU, the patient had a complete hemiplegia for a few days, then gradual 
return of function starting with the right leg He was discharged eighteen dajs after 
operation 

He was readmitted on April 1C, 1944, about one and one half -years following the tumor 
extirpation because he had had an occasional focal seizure starting in the right arm during 
the past a ear In Februarj 1944, he first complained of pnm in the right wrist On 
April 20 1044, the old oxieratiie site ivns re explored but no gross c-ndence of recurrent 
tumor was disclosed and a biopsy of some suspicious tissue was microscopical!} negative 
He was discharged on Hay 3, 1944 

The third admission was on Dec 18, 1944, at which time the chief complaint was pain 
of increasing intensity in the right hand and arm, largely from the wnst doyvn The pain 
had been mcreasinglv severe since JuU, 1944, but during the four months previous to this 
admission it had been entirely incapacitating Tlie patient showed considerable weakness 
of the right arm and leg, but was able to get about by himself and walked quite well 
There was In-pesthesia to all forms of sensation over the right face, hand, arm, and leg 



Operatwii . — Dec 23, 1044 under procaine anesthesia the old bone flap was turned down 
an/l file dura opened •widely There was no evidence of recurrent tumor an-vwhere 

Electrical stimulation was earned out on what was presumed to be postcentral cortex, 
and the patient complamed of pam in tho nglit arm At the same time there wraa some 
yerking of the nght arm followed b} n nuld eonvulsiie seizure lasting about thirt} seconds 
Bv a combination of sharp dissection, together with suction and electrocoagulation, the 
stimulated area was removed and the excision then continued superiorly to where tho patient 
complamed of feeling pain in the right leg Excision was likewise continued infenorlj to 
tlio area from which he complained of feeling pam m the right face (Fig 5) The excision 
was carried to a depth of Z cm , and when the cortical removal had been completed, the 
patient said that nU pain m the right hand and arm had been nbobshed The tissue remoied 
ivns reported microocopicalh as normal cortex wathout eiadence of tumor The specimen 
removed measured 4 by 2 4 by 1 2 cm 

Postoperative!} there was complete paralysis of the right arm and weakness of the 
nght leg The strength of the leg was retnmmg when the patient was discharged on Jan 
13, 1945, but the arm was still paralyzed He had no pain m the hand or arm dnrmg the 
stay m the hospital. 

4.pnl 23, 1945, the patient reported for a checkup He had had a sbght degree of 
pain in the nght arm, but none in tho nght hand since operation He admitted that he 
had been almost completely rebeved of the previous pain The nght arm could be flexed 
and extended weakly but there was no motion in the hand or wrist He walked ver} well 
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although vrith some ■ueahness of the right log There was entire loss of pam sensation in 
the right hand, both palmar and dorsal surfaces, extending dorsallj well above the wrist 

Julj 6, 1945, the patient again reported for n checkup At tlus time there was no 
pam whatever in the right hand and arm but they had become completely paralyzed Ho 
had been having some moderate pam m the right log and foot durmg the previous five 
or SIX weeks 

Sensory esanunation showed that light touch was appreciated throughout over the 
right hand and arm but sharp was felt ns dvdl There was some lessening of pain sensation 
over the right foot and leg also The fundi weic normal 

The patient was readmitted to the Now England Deaconess Hospital on No\ 1, 1945 
At this time he had been hanng headaches for about two weeks, ''ogether with increasing 
drowsiness He had had no pain in the n^/ht hand or arm 

After admission to the hospital the course was rapidlj downhill and he lapsed into 
coma withm fortj eight hours No further operation seemed adiisablo Ho dieu m Nov 
5, 1946, and at autopsv a pontine liemoirhage was disclosed There was a small area, 
likewise, of recurrent tumor 

Comment — Although this patient was considerably incapacitated by tlie 
weakness of the light hand and ami, this disabibty had been picsent evei since 
the tumor extirpation, but was luci eased following the cortical excision Due 
to the previous operations it was difficult to determine either by inspection oi 
electrical stimulation the exact aiea of postcentral cortex, and for thus reason 
many motor cells weie doubtless extirpated However, the relief from pam in 
the upper extiemit-^ lemamed complete at the time of death, ten months after 
the cortical excision 


DISCUSSION 

So far as Cases 1 and 2 arc concerned there is little to say other than the 
comments which have been made alieadj m connection with the repoi’ts In 
view of all the circumstances it is my piescnt feelmg that the only procedures 
ivhich would have been likely to have benefited the patients would have been 
bilateral prefrontal lobotomies as suggested by Walker^ and by White ^ Botli 
Walker and White quote van Wagenen as having carried out such an operation 
rvith success for intractable pain, and similar unreported operations have been 
perfonned by an associate* and myself, apparently with equally good results 
In connectron with Case 1 there is one further feature of mterest This 
patient had bilateral cortical excisions of the areas from which electrical stimu 
lation had given him a sensation of pain m the contralateral phantom hand and 
lower arm, and after brief mterludes followmg each operation, the pam in each 
phantom hand returned with its previous mtensity No sensory examination of 
the hands, of com'sc, was possible, and theie is merely the patient’s statement 
that pain was present In so far as it goes, therefore, this expeiience would 
cast some doubt on the existence of ipsilateral pathways for pam to the cortex, 
although it IS possible that more extensive excisions might hai e gn en a different 
result 

It is somewhat extraordmari that such a complete loss of pain sensation 
occuiTcd 111 the contralateral hand and arm m Cases 3 and 4 From ns expe 
riencc with coihical ablations, Evans® concluded that Limitc excisions 
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cortical substance m the pie- and postcenlial gMi and m the central portion 
of the parietal lobe ivere fo]loi\cd bi tiansient, if anj, sensoii disfunction ” 
Contrarih , the degiee and extent of sensoii impairment aftei cortical 
excisions has been shoini to be exticmeh vaiiablc e\en i\hen a whole hemispheic 
has been i-emoi ed 

The present extent of infoimation in this lespect i\as i\ell summarized bj 
Walker^ in a paper read befoie the Association foi Eeseaich in Nenous and 
l\Iental Disease in Decembei 1942 In tins aiticle he gave such findings as 
Mere aiadable from the hemisphciectomized patients of Dandi , Oaidner, and 
Evans Walkei lepoitcd as follmis, "It tJuis must be concluded that extensive 
cortical lesions mai pieduce lariing degices of hipalgesia fiom practicalh 
no unpaiiment to a seieie loss of appieeiation of pain " 

One fiiither point mai be mentioned in connection iMtli the coitical stim- 
ulation in the patients lieie piesented In thiee out of the foui pain nas pio- 
diiced m the contialateial hand ami, oi leg nhen the postcential cortex was 
stimulated This is at vanancc with the findings of Penfield and Boldrev® m 
nhose expeiience pain nas produced onli eleien times out of 800 responses 
However, this mav haie some lelation to the stieiigtli of electrical cuiient used 
The appaiatus which I haie is not ideal foi this pin pose and I haie felt that 
the euiTent was frcqiienth too strong inasmuch as it produced mild comnilsions 
in some instances when used on the motoi area 

SUMMABX 

The results following excision of postcential coitex foi the lelief of pain- 
ful extiemities ui foui patients aie presented 

In the two patients with causalgia and phantom limb pam, lespectnelj, 
the coitical excisions weie followed bi' tiansient lelicf onlj 

In the two patients who had centinl pain, rebef was complete in one din- 
ing the lemaindei of his life (ten months) In the othei, lelief had been 
complete m the contralateial leg (one year and ten weeks, postoperatively) 
and was complete in the hand and aim foi fiie months follownng the excision 
Certain features concerned wnth sensoii responses to cortical stimulation 
andsensoii deficits following postcentral cortical excisions aic discussed 
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JIEGACOLON, MECHANIS]\IS AND CHOICE OP TREATMENT 
W J Merle Scott, M D , and Quintino J Serenati. D , RocnrsTFR, N Y 

(From ihr Depnrtmrnf of Smgery, The UvneT<!i1ii of Foche<ttcr 
School of Meihctnc and Dent\<itry) 

M egacolon 01 gngnntism of the colon IS a lelatnely imcommon clinical 
condition We found in the diagnostic files of the Stiong ^Memoiial Hos- 
pital thirtv-onc cases in the last 250,000 admissions, a latio of appioximately 1 
to 8,000, which coriesponds faiilv i\ell until othei lopoitcd seiics^ The infre- 
quent ocemience of this condition undoubtedly is an iinpoitant factoi in the 
conflict of ideas concerning both its etiologi' and its tieatnient 

In this numbei of Surgery celebrating the si\tieth biithday of Di John J 
Morton, it seems paidiculaily appiopiiate to lepoit fuilhei studies of megacolon 
fiom this clinic Di iloiton and one of the niithois discoyeied the fact 
that certain cases of idiopathic dilatntion of the colon lesponded temporarily to 
spmal anesthesia bi eiacuation, and proposed the use of such a motoi test to 
determine in advance wliethei sympathetic deneivation of the bowel would be 
effective It was anticipated and suggested at that time that not all instances of 
megacoloii would respond in this mannei Expeiieiice in tins clmic has amplj 
demonstiated such a fundamental diffeience in the reaction of tlie enlarged colon 
in diffeient cases This fact, together with other clinical features, makes us cer- 
tain that megaeolon is a symptom complev ratlier tlian a disease entity, and that 
at least foui different mechanisms of causation can be recognized As a coroUai'j 
of this, it IS not suiprismg that treatment along entirely different lines is indi- 
cated in the different groups 


CLINICAL GROUPS 


Group 1 Organic Obstruction (Congenital ) — It has long been recognized 
that a tremendous dilatation of the colon may be associated with congenital 
anomalies in the development or fusion of the proctodeum which causes a high- 
grade but incomplete obstruction of the loner large bowel Probably this con- 
genital constriction is originally the only defect in the colon, the innervation, 
musculature, and mueasa being normal After seieial year's of such obstruction, 
secondary changes due to dilatation, erosion, and fibrosis mav supeiwene and 
effect bowel function Usuallv, however, it is suiprismg how such a bowel will 
retain good emptnng powei after rear's of enoi'mous dilatation A typical 
example of the group is found in Case 1 


Case 1 (S M H No 113841) — D U , a 24 rear old uhitc aomnn an-* ^ *1’'' 

Hochestcr Municipal Hospital on Mar 15, 1030 She had had from birth a J* ^ 

of tho rectum The onh outlet of the rectum was through a inmll .Te^Tiufc liecause of 

posterior vaginal nail It was nece^sar^ for her to near a pad all of oc 

incontinence of feces she had hud abdominal di-lcntion with cnimpi i 
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the colon has been pie\iously lepoi-ted in detail and will not be lepeated heic- 
It IS impiessne to see the bnge, dilated, inert colon take on a poweiful cxpulsue 
function and empti most of its contents within a few minutes, with the appeal - 
ance of maiked haiistial maikings And the division of the lumbai sjmpathetic 
mneiiation of the colon has inaiigniated legulai noimal how'cl evacuations which 
weie nc\er pieseiit hefoie and which ha\e been maintained foi secen ideal’s in 
the case of S until he died ot an independent condition 



Fig 2 (Case 2) — Megacolon In an 11-year-old boy Involving the descending colon due to 
obstruction following operation for an Imperforate anus. 

In a latei leport fiom this clmic, it w'as announced that cei-tam cases of 
typical megacolon m children and of obstipation m mfants were permanently 
unproved following an effectiie spinal anesthesia^ This therapeutic use of 
spinal anesthesia m such mstances has also been successfully used in other 
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clinics ^ It -would seem that the total iiniiibei of such cases lules out coincidence 
as the factoi in this con elation 

Diagnosis ^lost patients with idiopathic megacolon aie stalled on a con- 
servative regime and only those that fail to respond satisf actoi ily al'e tested foi 
the underlying mechanism When the sjuiiptoms of megacolon aie sufficiently 
serious, when no mechanical ohstiuehon is found on examination, and when the 
\-ray findings suggestne of Gioup 3 aie not piesent, then spinal anesthesia is 
induced as a niotoi test Anesthesia at least to the castal margin has to he 
achieved foi the test to be considcicd adequate If, yilhm a few minutes aftei 
the induction, the colon vigoioiislv expels most of its contents wliicli the patient 
was unable to do voliintai ih*, then the megacolon is eonsideicd to be due 
pnmaiih to neiiiogenic disfunction 

Tieatment The spinal anesthesia given as a diagnostic test is also used as a 
theiapeutic test in cases of neuiogenic dvsfunction A peiiod of at least three 
months should alvais be allowed to elapse while eonsenatue measuies which 
had been used pieviouslv are continued If iniproi ement m evacuation has not 
then shown itself, anothei spinal anesthetic inai bo given Onlv after at least 
such an interval, follo-wing one oi moie successtul spinal anesthetics, should 
lumbal sympathetic deneivation by opeiation be consideied This opeiation as 
the principal therapy has been deemed adyisable in only three patients in oui 
series Lumbar sympatheetoniA' as an adjunct to resection in Group 3 will be 
discussed latei 

Group 3 Functional Obstiuction — Dolichocolon — Satisfactoiy spinal an- 
esthesia was induced in nine tj pical cases of idiopatluc megacolon In foui of 
these immediate and extensiye evacuation of the distended colon occurred, but 
in five no effective response was obtained Sometimes there was no evacuation, 
sometimes a negligible amount of the liquid barium suspension was expelled It 
IS this group that concerns us here Why did this marked difference in the reac- 
tion of the two groups occui ? Was it because of a fundamental diffeience in 
the mechanism pioducing the megacolon or was tlie failuie of response in the 
latei group due to secondary changes that had supeiwened We are connneed 
by the studj" of these cases and particulailv the patients’ response to a me- 
chanically coiieetiye opeiation alone that the megacolon in most of this group is 
not of neiiiogemc oiigiu The following cases fiist suggested this conclusion 


Case 3 (S M H No 120321) — B K , bh 11 jenr old boy, was admitted to the Strong 
Memorial Hospital, Oct 10, 1930 Since the age of 3 weeks, this bo> luid had a protuberant 
distended abdomen and great difficulty in evacuating the bon el During the first 

enemas were necessary for any movement of the bowels Since that tunc ho has 
plete eiacuations that neier oiercome the abnormal distention of the abdomen 
had periods of tremendous distention which lasted from one to three t ai « an 

■with eating and e\ en with normal lespimtions i 

. 1 i,nS n nasti comnle-Kion and flabln 

On examination the bov was rather poorlv nourished, a P and mnrkediv 

musculature Face, arms, and legs were thin but the could be seen Rectnl 

distended No distinct masses could bo felt and no per 
1 xaniiiiiiiion was negatiie There was no spasm of the spun 
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Blood counts and urine CTcanunation were normal asieriimnn was negabve X rar 
examination stowed a marted distention of tbe whole colon from the cecum to a point jnst 
proximal to the rectosigmoid. At this point there was a sharp narrowing of the colon and 
below it the rectosigmoid and rectum were not dilated This uns best shown in the lateral 
■new (Fig 3) After the bannm enema he spontaneously was able to evacuate two quarts 
or more of liquid Even after this, however there was a marked dilatation of the colon with 
extreme redundancy of the sigmoid Spmal anesthesia to the nipple Ime produced no further 
emptving of the colon. 

Due to the pomt of constriction with the sudden change from marked dilatation aboie 
to a normal diameter below, it was felt at first that there might be some cause of organic 
obstruction at this pomt such as a band or a congenital fault in dcielopment 



Fis 3 (Case 3) — ilegacolon In an ll-vear-old boy Lateral view shows the sharp 
sniooth^nlcal transition from the CTeatlv dilated slginold to the normal rectum and rectosig- 
moid. The constriction in dollchocolon regularly occurs at approxlmatelj this point, nameij 
Just proximal to the point of fixation at the rectosigmoid 


Operation was earned out Dec 14, 1936 The whole descending colon was enormously 
dilated to the pomt shown m the x rav picture where there was a comcal transitioa to a. 
normal appearmg rectosigmoid. Tbe -wall of the distended colon was thickened, and the 
sigmoid loop was greatly elongated and filled vnth semibqnid contents At the point of 
transition there was no structure that could be seen that would cause a constnction. And on 
lifting the distended sigmoid loop it was seen that the weight of its contents had caused a 
sharp kinking of the lower sigmoid at this pomt. Gfas and fluid could easily be made to 
pass through the cone when the sigmoid loop was hfted up, straighteiung out this kink A 
large rectal tube was easilv passed up from the outside through the rectum and past the pomt 
of transition, showmg that the blockage at this pomt was functional rather than anatomic. 
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The dilatation of tho colon extended into the left half of the transierso colon, '^gtadually 
diminishing in extent. Tho ascending colon and right half of tho transverse colon were not 
much distended and showed good liaustral markings In order to preient this functional 
kinking of the lower sigmoid, the splenic flexure was mobilised and tho colon from just to the 
left of tho mid transverse colon to the lower part of tho sigmoid was delivered into the 
wound and resected bj tho Mikulicz procedure Tho great mass of dilated colon was removed 
unmediately and the spur was crushed before discharge Tho patient began to gain weight at 
once with marked improvement in general condition It was necessary to do a plastic closure 
of the colostomj opening Ho tlicn had regular bowel movements for five years, grew 
normally, and, except for an occasional minor upset associated with impaction of inspissated 
fecal material in the rectum, he was without symptoms Tho later course will be presented in 
the section on compbcations 


In this case, spinal anesthesia was ineffective and we found that the funda- 
mental mechanism in the production of the megacolon was a functional ohstiuc- 
tion appaiently due to an abnormal increase in the length of the sigmoid, 
namely, dolichocolon "When this abnormally long loop is filled, it causes a 
kinking just pioximal to its fixed point, namely, just above the lectosignioid 
Five other patients have been operated upon in this same manner by resection 
of a very redundant loop winch was thought to be causing a functional obstruc- 
tion, the location of which was always in this same region 


Case 4 (S M H No 199255) — P L, a 4t^ year old boy, was admitted to the Strong 
Memorial Hospital, Dec. 5, 1942 He had been severely constipated all Ins life, going several 
days without bowel movements and requiring cathartics and enemas Wlien the bowels moved 
there were very bad masses followed later by liquid stool The abdomen had bdeomo very 
prominent and protuberant, especially on the left side 

On physical examination the boy was fairly well developed but rather thin and with a 
pasty complexion. In the erect position, he had n diffuse protuberance of the abdomen and 
on lymg down there was a visible mass extending from the left upper quadrant to just above 
the symphysis Tlua mass was doughy, nontender, and freely movable It undonbtedlj 
represented a distended sigmoid Eeetal examination was negative, the sphincter was not 
spastic t 


Blood and unne studies were normal Stool was negative to guaiac 
Banum enema (Pig 4) showed marked redundancy and dilatation of the whole descend 
ing colon but not extending to the transverse colon. 


The patient was put on a conservative regimen without improvement in symptoms, bowel 
habits, or x ray appearance (Pig 5) , consequently, he was operated upon on April 23, 1943 
There was an enormous redundant loop of a sigmoid with a point of functional obstruction 
just proximal to the rectosigmoid "Wlien the very heavy loop of sigmoid was lifted up (thus 
straightening out the kink), gas passed readily into the coUapsed rectum A rectal tube was 
passed from the outside through the rectum into the dilated sigmoid without meeting nnj 
obstruction The transverse and ascending colon appeared normal, and the distention grndu 
ally tapered out in the upper part of the descending colon Most of the descending colon 
was now removed The removed segment had a diameter of 8 cm The ends were closed an 
a side-to sido open anastomosis was earned out between tlie proximal and distal segments 

He was discharged from the hospital on the thirteenth daj , already having daily bowel 
movements An x my (Pig 6) taken three weeks after opemtion shows the correction ac iie e 
Ho has continued to have regular bowel movements and the prominence o t le a 
disappeared 

...N -^r Tt ^ air lenr old cirl. was admitted to the ho‘‘pitnI 

avsE5 (S M H No 204142) -M ^ ^ powcl movomenfa, cathartics 

on April 2b, 1943 Since birth she had never had p 



Flff 4 Pie- s 

Fig 4 (Case 4) — Dollchocolon In a 4-%ear-oId bo> shoving dilatation of the ahole 
descending colon and ^edundanc^ of tlie slgniold The point of transition does not shots ssell 
In the anteroposterior slew Appearance of the colon on admission 

Fig (Case 4) — No striking Improsement after four months of consersatlse treatment. 
The redundant sigmoid loop Is more transverse here than ns shown in Fig 4 



Fig 6 (Case 4) — Postoperatls e appearance after resection of redundant sigmoid The 
projection toward the mldllne opposite the side^to-slde anastomosis is the distal end of the 
proximal sigmoid svhlch ssas a little longer than necessary 







Pig 7 Fi 

Fig 7 (Case 5) — Doltchoeolon In a 3^,4-je ii -old girl sho\\lng dilatation of the \\Iiolc 
descending colon 

Fig 8 (Case 5) — ^Ijateral \lew shoeing marked redundancy of the sigmoid 


Hg 9 (Case S) 
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and enemas being necessary every second day for nnv c\ncuntion At the age of 18 months, 
she had a fecal impaction which had to be removed manually 

On examination, tlie only significant lindingB were marked prominence of the abdomen, 
especially on the left, with a tubular, soft, movable mass undoubtedly distended sigmoid 

Blood and unne studies were normal except for a alight anemia Stool was guaiac 
negative Banum enema showed dilatation of the entire descending colon (Big 7) and on 
lateral new the marked redundancj of the sigmoid (Fig 8) 

After a short course of conservative treatment wnthout improvement, she was operated 
upon on May 10, 1943 A tremendousij redundant and enlarged loop of sigmoid was found 
filling the pelvis and lower abdomen This loop was lifted up and the transition between 
the greatly enlarged sigmoid and the normal distal bowel was a sharp conical segment not 
over two inches in length 3 ust proximal to tho rectosigmoid The redundant mgraoid was 
resected and the doscendmg colon anastomosed to the rectosigmoid with a side to side anas 
tomosis after closing the ends 

The patient began liaiang regular dailj bowel movements on the seventh postoporatnc 
day and has contmued with good bowel habits Banum enema on the clevontli postoperative 
day showed complete correction of both dilatation and redundancj (Fig 9) She was dis 
charged on the thirteenth postoperative dnj 



Fig 10 (Case 6) 


llamtlo°n°Snd" absl?crrr°hiu^s‘5atfon 


Combined opeiation — resection and sympathectomy In two children, where 
the barium enema suggested such a dolichoeolon, rrsection of the redundant loop 
has been combmed with a left lumbai sympathetic ganglionectomy -without any 
preliminary spinal anesthetic motor test In one case the result was brilliant 
while m the other one there was lecurrence of difficulty in bowel evacuation after 
five months of complete relief 
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Case 6 (S M H No 22D1C7) — N , a 5 year old girl, was admitted to the Strong 
Memorial Hospital, March S, 1945 She had been markedly constipated since birth and ns 
many as two weeks passed witliout bowel movements, which were aclueved only after adult 
doses of cathartic. Stools when they occurred wore abundant, foul smellmg, often grayish 
white in color, and occasionally bloodstreaked She had lower abdominal crnmpy pain, rather 
marked distention, and one episode of vomitmg Breath had been quite foul 

On examination there was a doughy mass in the left lower quadrant which was probably 
a distended sigmoid loop Rectal examination was negative On barium enema there was a 
marked redundancy and dilatation of the sigmoid colon without hnustml markmg (Pig 10) 
After a short course of conservative treatment, includmg meoholyl, had failed to im 
prove the bowel function, operation was resorted to Spinal anesthesia was not tried, as it 
was obvious that the marked redundancy of the sigmoid would contmue to be a menace even 
though evacuation could be aclueved by S 3 Tnpathetic denervation Instead, a left lumbar 
sympatlietic gangbonectomy (from the second to the fourth lumbar segment inclusive) was 
first earned out and then the greatly elongated and dilated sigmoid loop which extended from 
the pelvis up to the liver and back was resected, the ends were closed, and a side to side 
anastomosis was earned out between the antenor surface of the rectosigmoid and the ante 
mesentenc surface of the upper descending colon (between the haustral bands) Wlien the 
openmg m the mesocolon was closed, the reconstructed descending colon lay in the left iliac 
fossa without redundancy Less than two weeks after operation the patient began having 
regular spontaneous daily bowel movements which have continued to date And, one vear 
later, she had gained weight and grown well, had lost the foul breath, fullness of the abdomen, 
and abdominal pam 


In this case, left lumbar sympathectomy was combmed with resection of the 
ledundant colon Possibly this was unnecessary, but we felt that it could easily 
he done at the same time without adding materially to the nsk of operation 
And, we preferred to carry out the combmed procedure rather than to test the 
bowel function with spinal anesthesia The absence of haustration suggested 
that there might be an element of sympathetic inhibition and we were certain 
that the marked redundancy of the colon was an indication foi resection The 
recuiTence of symptoms m the second case after five months of complete relief 
IS unexplained This is the most recent case and this patient may require a 
more extensix^e resection of the colon 

Spinal anesthesia as an adjnnat in the treatment of acute dilatation in 
dolichocolon We have stated that spinal anesthesia is not effective in evacuatmg 
the bowel m cases of dolichocolon However, we found its use as a therapeutic 
adjunct of benefit when the colon becomes dangerously distended ■with gas and 
fluid The following case lUustiates this use 


Case 7 (S M H. No 206231) — G T, a 4 vear old boy, -i^as admitted to the lio-^pital, 
JuU 6, 1943 He had been severelj constipated smee birth, requiring enemas and entlmrtics 
dailj for bowel moioments At the age of 2 this became worse and c\en with larger 
of cathartics and enemas, four or five days passed ■without bowel movements He had mar c 
distention of the abdomen occasionally accompanied by nausea and bouts of vomitmg 

On exammation, he had marked general abdommal distention, otherwise there was not 
ing remarkable. On rectal examination, the rectum was filled with hard fetal maten , 
sphincter was of normal tonus Barium showed marked dilatation and redum uic\ 

At first, he responded favorably to mecholvl and enemas but in a few dav 
an extreme distention of the abdomen, the skm bemg stretched tight i over mndition 

enlarged colon (Fig 11) which cicn somewhat embarrassed respirations n s , 




KIb 11 (Case 7) — EnonnouB distention or the colon befori, oplnnl nnesthesln in ii ■l-'ctii old 

bo^ with doHchoIon 



FIe 12 FIs 13 

FIs 12 (Case 7) — Inipi o\ enient in tlie dilatation of tlie descending colon -a 1th conser\- 
ntl\e treiitmenc (t\\o months after \ie'i\ shown in hlg 11) 

Fig 13 (Case 7) — ^Dilatation controlled by conservathe resime includlns mechobl but 
a.,„,i<,ncw remains as much a menace 
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spinal anostlicsin i\as induced It uiis not followed bj the tipical rapid expulsion seen in 
cases of neurogenu, disfunction After complete relaxation of tlio abdomen, however, with 
manipulation and clockwise pressure on the dilated colon, some gas was llnnllj expressed and 
with further efforts quantities of gas and liquid fecal material were mo\ed into the lecthm 
and eiacuated through a largo rectal tube 

After this decompression of the aeiite dilatation, he responded well to inecholjl, mineral 
oil, and enemas aud was discharged on this conser\nti\c regime Barium enema two montlis 
later showed the extent of improiement in the dilatation (Fig 12) Upon the discontinnanct 
of mecholil, the snnptoms again became aggraiatcd and the signioid dilated, but redundanei 
lias persisted even when the simptoms Inie been under control (Fig II) Besection of the 
sigmoid should probablv be done to preieut recurrent episodes of dilatation / 


The spinal anesthesia in this case seemed to be of definite help in dxei- 
coniing the episode of acute dilatation It pioliabh acted paitly bv paialyziiig 
the tense abdommal iiiiisculatiiie, paitly too, possibly, m setting up yigoious 
peiisteltic ivayes AVithout the mechanical measiiies to moye the gas and fluid 
past the functional obstiuction neai the lectosignioid, it was iiieffectix e, but as 
an adjunct to such it was of leal yalue Spinal anesthesia niiist not be used, ot 
eoui-se, wlieie tlieie is am doubt about the iiabilitj of tlie bowel Tlieie is 
prob^bjj, some dangei inheient in its use with such an extienie dilatation of the 
colon*' This latei dangei, howciei, uas not as sciions as the dangei fiom allow- 
ing this condition to persist 

Late complications of dohchocolon In Case 3 (outlined pieyiously), in 
the later course, an important faetoi was shown in the opeiatiye management of 
dohchocolon Six yeai's after the resection of the colon by the Mikulicz method, 
the patient deyeloped a partial obstruction at the site of the lesection with 
marked dilatation of the colon aboye this point (Fig 14) An anastomosis 
around the pomt of cohstriction was earned out, which was pioied by x-iay to 
be wideli patent (Fig 15) In spite of this fact, howeyer, the dilated colon did 
not empty itself satisfactorily A colectomy was done lemoying all of the colon 
to the rectosigmoid A T-shaped anastomosis between the terminal ileum and 
the rectosigmoid wms first tried ivith the idea of proyidiug a' storage reservoir m 
the terminal segment of the ileum This prored unsatisfactory, but after chang- 
ing the anastomosis to a wide side-to-side opening, the obstiuctiye element was 
entirely oyeicome (Fig 16) and the exacuations became ex-cellent At firat the 
stools were entirely liquid, but within a few months they became less so and 
now, oyer one jeai after operation, they are soft solid 


This case is the onlv one in oui senes that has lequiied removal of the light 
half of the colon We aie of tire opinion that such is unneeessaidy radical in 
all but a tew eases but we do agiee with Ginuson, Vandegnft, and Diatz that 
there are some cases that xvill require it 

This expel lence has also nifluenced us to use a wide side-to side anasti^osis 
iisiiallx in 1 esection of the colon for dolichocolon W e hax e, of coui'sc, a an one 
the ^Iikiilicz IxTie of lesection, but we aie under the impression that t 
hkehhood of a late consti ictioii at the site of the anastomosis xvith a si e ® 
opening than with an end-to end union in dohchocolon e aie con 
m dohchocolon cxcii a slight constiietion iini be dctiimenta o le n 



Fig 14 Fig 15 

Fig 14 (Case 3) — Partial obstruction at the Bite of illkulicz resection with marked dila- 
tation above it 

Fig 15 (Case 3) — Dilatation oE the descending colon persists e\cn after wldelj patent 
anastomosis and treatment tvlth mecholjl 



Fig 16 (Case 3) — Final ope^atl^e result In Case 3 after total colectomy showing com- 
plete elimination of the obstructive element and direct filling of small Intestine from the rectum 
with barium enema. 
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the colon above this point Foi this leason we have placed the opening between 
the taeniae in the proximal segment as tlieio is pioliably less connective tissue 
formation 

Group 4 Extnmio Mctahohc Ef^ecis — Thcie appaicntly are other factors 
contiibutmg to the formation of mcgacolon which aie difficiilt to assess Because 
we do not know the specific mechanisms and the behavioi of these extrmsic fac- 
tors in the causation of mcgacolon, we feel jnstified in mentioning that these 
cases oecui and should be included in any comprehensive survey 

In our gioup we liai'c had a fei\ cases which are definitely related to mc- 
tabobc disturbances, as avitaminosis, maluutiitioii, thjTioid deficiency Correct- 
ing the specific deficiency factors seemed to improve both tlie clinical behavior 
and x-ray appearance of the laige bowel Wliether oi not these cases can be con- 
sidered as definite clinical entities, one cannot state at this time, but any case of 
mcgacolon should be inyestigated foi such possible contributing factors 

SUMMARY OF MANAGEMENT FOR MEGACOl ON 

Wlien a patient appears for treatment with symptoms of megacolon, namely, 
long-standing obstipation, abdominal distention, etc , and with the x-iay eyidence 
of a gieatly dilated colon, we hare aimed at the following plan of combined 
diagnostic classification and clinical management 

1 Organic obstiuction of congenital origin is first excluded by examination 

2 Factors depressmg the metabolic effectiyeness of the smooth muscle of 
the colon (Group 4) are searched for and treated if found 

3 These two causes of disturbance in the emptymg of the colon account for 
only a ^all nnnonty of the"' cases The remainder are then classified as idio- 
pathic megacolon and the patients are put on a medical regime consistmg of 
lepeated colonic irrigation, mmeial oil and occasional \ery mild cathartics, 
ntamin supplements, low-roughage diet, and parasympathomimetic drugs This 
regimen usually produces some improvement in symptoms which may be 
sufficient to waiuant its contmuation as the only form of therapy 

4 If conservative treatment fads to relieve symptoms after a thorough 
tiial, then one of two courses is chosen (a) the employment of spmal anesthetic 
motor test where the x-ray evideuce is not strongly suggestive of dolichocolon, oi 
(b) immediate exploration and resection of the colon where the x-ray evidence 
of a functional obstruction from redundancy (dohchocolon) is convincing 

5 "When satisfactory spinal anesthesia is ineffective then the case is 
classified as dohchocolon and resection carried out as undei (b), even though the 
evidence from the routine barium enema may not be sufficiently clear cut to 
make the differentiation between the neurogenic and dohchocolon types 

6 "When spinal anesthesia is effective then the previous consematne regime 
IS contmued for at least three more months and maj^ be repeated if gia iia 
improvement in symptoms does not appeal 

7 Sympathectomj' is adnsed ouli for the small nnnibei of patients 
respond di aiiiaticalh to spinal anesthesia but fail to hare relic o s.mii 
aftei one oi more such uiduction 
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8 Eecenth oru expeneuco has led us to advise early opeiation m ceiiain 
Aoung clnldien When a maiked obstipation has been piesent fiom birth and 
the baiuun enema shows an extieme redundancy of the colon witli kinking pist 
proximal to the rectosigmoid, v,e have found that conserA'ative measures and 
parasympathomimetic drugs aie usually ineffective Consequenth"', aftei the 
failure of a shoit coui-se of medical management in sucli cases ue haie resorted 
to eaili opeialion In such instances when, in addition to the pieiiousli men- 
tioned findings, the haustial maikiiigs aie absent in the left colon, lesection of 
theiedundant colon has been combined with left lumbai sAinpathectonn mtliont 
a spinal anesthetic motoi test being earned out 'Wliethei this combination offei’s 
more than lesection alone is not let pioved 

9 In am ease, when lesection ot the colon is earned out for dolichocoloii 
the suigeon must use the utmost caie to ])i event tlie subsequent development of 
anv obstnictne element We belieie that a long side-to-side anastomosis placed 
between the taeniae is the pieferable type of leeonstiuctioii undei the cnciiin- 
stances (although uc oidinaiilv choose an end-to-end anastomosis, usiialh of 
the aseptic tiiie, foi most lesections of the colon) 


COKCntlSlOKS 

1 Megacolon is caused In at least fom f undamentalh difioi out mechanisms 

(a) Organic obstruction of congenital oiigm 

(b) Neurogenic drsfiinction 

(c) Functional obstniction fiom extiemc lediindanei 
(dolichocoloii) 

(d) Metabolic faetois oxtimsie to the colon (In-pothi- 
loidism, aMtaminosis, malmitnlion, etc ) 

2 Ba a caicful studs the cases can usualh be diffcicntiated into clinical 
gioups dependent upon the mechanism of pioduction 

3 Tieatnient should diftei depending upon the clinical gioup ol the ease 
A plan ot management toi all cases ot inegacolon is outlined, based on such 
clinical diffeientiation 
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ARTHKODESIS OF SUBTALUS AND IMIDTARSAI 
JOINTS OF THE FOOT 


HiSTOK 1 L\L RfMIW, PRl-OPrRATm Dl TPRMINATIONS, V^D 
OP^RATI^E PROCrOURF 


R Plato Schwartz, MD , Rochfstj-r, N Y 

(trom IIh Uniiertity of Ilo< lii'tlrr, f!(hoo} of Mriluini niul DtoUshy, VLpni I mcnl of iSinotn/ 
( Dtiisioii of Oitlio/udK Sliromi) 

/ INTRODLCTION 


D eformity with 01 without mstabiUtA ol llie toot lesnlting Iiom tiaiima, 
infection, disoidcied nciic imimlses, oi coiifienilal influences usually pro- 
duces uiipaiimenl in the 1 unction ol locomotion Collection o1 oi compensation 
foi these detects to inipiocc iunetion has been attempted In conseivatuc 
measuies such as manipulation and mechanical appliances, also bv siiigical 
pioccdiiies, includiug opeiations on the vaiioiis tendons, bones, and loiiits oi 
the loot 

H-istoucal Beinew — Mam ot the gioss limitations of conscivative tieatineiit 
have been oveieomc In opciativc pioceduics Since 1879 the relationship oi the 
talocalcaneal, talonaviculai, and calcaneocuboid loiiits to deioimity and in- 
stability of the foot has been emphasized The piinciples wduch govern success- 
ful arthrodesis of these 3oints have giadualh been developed, and the ])roeeduie 
IS recognized as most effcetice in coiTecting defoimities of the feet, and iiiipiovc- 
inent m function ot locomotion 


Indications — Tlus aithiodesis is uidicatcd w lienee ei detoimite witli oi 
evithout instabihtv ot the foot is accompanied by a laterally stable astragalus 
The operation is seldom advisable in patients under the age of 7 j ear’s In all in- 
stances, the local and general conditions of the patient should favor osteogenesis 
leqiiiied tor arthrodesis 


BeducUon of Suigical Difficulties — Cei’tani technical difficulties haee been 
experienced and reported It is belieced that these can be diminished, it not 
eiitiieh elimmated bj the application of piinciples defined in tins paper 

There is no operation so iiequcntlv done on the foot winch imohes as mam 
■nticulai surfaces at one time Tins fact makes prerequisite an intimate knowd- 
edge ot the normal stiurtuie and iunetion oi the bones and mints invohed 
B) copoatiLc Analysis — There arc lelatnelj wade diffeieiues in the chann 
tciistics ot these aiticiilations in noimal” feet These diffeienccs arc nine i 
gieatei when detoinnties pieiail Picopeiatiic anahsis ot each dcloime oo 
has better defined the particular lequiiomcnts and led to the most c cctnc e 
I’csults . 

Exposnic — Thusc preopciatue dctcimma. ons liming ,,'to la 

gieatcst assuiance ot aioiding nnnoi difficulties and nnnoi (oiiii> 
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found m that single incision through which cleai exposure is giien simul- 
taneously to all of the articulations mvolved For this reason a lateral exposure, 
modified Ciainz, which fulfills these requirements is desciihed wuth illustrations 

HISTORICAL RE\UE\V 

1870-1890 — A. renew' of the liteiatiire leieals that our present concept of 
the relationship of this operation to the coirection of deformities and improve 
ment in stabihty of the foot has been developing smee Albert,* of Vienna, and 
Von Lesser,® of Leipzig, executed the first aithiodesis on the foot in 1879 In 
1884, Samter,®® of Konigsherg, arthrodesed both the ankle and subastragalar 
joints About the same time, Karewski® did an arthrodesis on both the ankle 
and the midtarsal, astiagaloscaphoid joint, as did Ogston,^ Gluck," Zmsmeister® 
Broca,* and Stokes,®® 1884-1886 The astragaloscaphoid arthrodesis was de- 
veloped by Ogston,® m 1884 and the cuneiform resection of the head of the 
astragalus was first reported bv Stokes,®” in 1885 

1890-1900 — ^Kinmsson® fused the ankle joint by “decortication” and the 
subastragalar jomt by “exeonation ” About this time (1890), there was 
developed a tendenev to do aithiodesis on the joints of the foot ivithoiit pro- 
duemg fusion of the ankle Then Kirmisson® combined the cuneiform resection 
of the head of the astiagalus wuth exconation or resection of the scaphoid 

1900-1905 — In 1901 Whitman® ®® described an “operation foi paralytic 
talipes of the calcaneus tj^pe,” requirements (1) lemoval of the astragalus, 
(2) “hackwaid” displacement of the foot “so that the internal malleolus is 
brought into contact wuth the scaphoid ” Further obsenations were reported 
in 1901, 1902, 1910, 1921, and 1922 

Subsequently, Dunn®” jonied Sever®” and Jones and Lovett®®' ®® m op- 
posmg the Whitman asti agalectomy for paialvtic feet, except foi selected cases 
Satta® stated that “it has not a smgle rational indication ” Steindler,” ni 
1925, reported that postoperative lesults on 105 cases, one or more years after 
operation, were 83 per cent good, 15 per cent fair, 1 5 per cent poor 

Hoke stated, Astragalectomy, except for the calcaneus tjpe of deformiti 
foi which Whitman devised it, and possibly for flail-feet, is certainly an objec- 
tionable operation ” 

Ombr^danne®* stated that, “EUe comporte en premiei lieu une astraga- 
lectomie, ce qui n’est pomt ongmal, e’est en 1883 qu ’Eugene Boeckel (de Stras- 
bourg) piesentait pour la prenueie fois d la Soci6te dc Chirurgie une com- 
munication snr le traitment des pieds bots inyeterfe par 1 ’extirpation de 
I’astragale ” He definitely reserved the operation for selected cases 

Dans®® stated. The lemoyal of the astragalus weakens yerj' much the foot, 
m itseK IS quite a deformmg procedure and its loss materially shortens the total 
length of an extremity which is alieady disproportionately short when compared 
inth the opposite side ” 

Reyerson®” stated, “Asti-agalectomy was designed foi the rehef of calcaneus 
and calcaneo-yalgus defonmties, and has imquestionably been the most success- 
ful in use at the present tune m the treatment of this particular deformity 
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Many opeiatoi's, howe^cl, have used it ui eases of eqiuno-vaius, and the results 
have been almost uniformly unsatisfactoiv ” 


1905 - 1910 — Aitluodesis of the ankle lomt vas advocated by Townsend/'' 
m 1905, and by Goldthwait,’" in 1908 In 1908 also, Jonos'” described an opera- 
tion for the stabilization of flail foot lesulting from complete paralysis He 
advised operation at two stages mtli an intciwal of two weeks 

1910 - 1915 — In 1911 Ombi ddaiinc^^ conceived the use of a curved incision, 
ivith convexity doivnwaid, beginning behind the external malleons and passing 
onto the dorsum of the foot in the direction of the midtarsal lomt No illustra- 
tion is presented to define more clearly the course of the incision, but it is 
stated that arthrodesis was done on both the subastragalar and midtaisal loints 
thiongh this exposure 

Soule, == in 1912, without lefeienee to anj’- of the foregoing work, made the 
following statements “It will be found, on careful examination, m many cases 
of either varas or valgus defoi unties aiismg from infantile paralysis, that tlic 
deformitj’- does not include the astragalus This bone remains, in many m- 
stanees, secure in its normal position, unchanged in its relation to the tibia and 
fibula, the varus and valgus occuiring at the astragalo-scaphoid, calcaneo- 
astiagalar, or at both of these articulations 

“With the astragalus thus furnislung a secure anchorage, it is a compara- 
tively easy mattei to rectify the varus or valgus deformity by first oveicommg 
any resistance to over-correction of the foot and then performing an arthrodesis 
of the astragalo scaphoid, calcaneo-cuboid, or both of these articulations, thus 
fumishmg a secure restoration of the foot ivithout appreciable loss of function, 
as Ave have the nonnal astragalo-tibial articulation remammg, permittmg full 
flexion and extension of the foot ” 

In 1911, Lorthioirf^ described a method of arthrodesis of the foot “with 
temporaiy extirpation of the astragalus ” The procedure calls for the removal 
of the astragalus The cartilage is then completely removed from the head, also 
from the superior and inferior surfaces of the body Tins had the advantage of 
producmg a minunnm shortening as compared with complete astragalectom-^ 
The disadvantages were loss or Limitation of function in the ankle jomt and the 
mmimum correction of deformity at the calcaneocuboid jomt 

The Davis^® operation, reported m 1913, is probably most generally accepted 
as the first fundamental concept directed at arthrodesis of the subastragalar 
lomts Davis’ description of the proceduie is given in the following quotation 


(Theie were no illustrations m the original article ) 

“ For reasons detailed above, and especially with the object of avoiduig 
the removal of the astragalus, it was thought that the object desired might be 
accomplished by makmg a transverse horizontal section of the foot below t e 
malleoli and then pushmg the foot back and the leg forward For this purpose 
the followmg operation of transverse section was done mci^n ^ ™ 

on the outer side of the foot about two inches long, extendmg rom e po 
edge of the external malleolus forward, it lies close to t e tip „nipn„r.n 

1MMS30 -Dmm," » ■= m 1919, ‘T ‘''"1 n°‘n.w" do- 

cavu-^ In 1922 he presented nn ovccllent ontline of re. 
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foiimties of the foot, levealing the limitations of coiisei\<itno measures, tendon 
opeiations, and astiagalectonn 

“The human foot is adapted foi supiioit and locomotion Tlie most im- 
poitant moiement in piopulsion of the hodi is conti oiled flexion and extension 
at the ankle We should, theiefoie, letaiii this movement at the ankle if possible 
We ean do this hi saciificmg the mid-tai-sal and suhasti agaloid -joints Bom 
union of these ensures stabibtv of the foot, leaiing much muscle poivei as is 
piesent foi eontiol of the ankle moicmcnts We cannot lestoie powei to the 
ati opined muscles, oui effoits must theicfoie, he diiected to diminishing their 
task We ean do this In i educing the numhci of joints which thcj conti ol Oui 
consideiation of this point mil be most effectnc il we also iccognize the relative 
impoitance of the laiious mmcmcnts of the toot ” 

Although pleased ivith the icsult of Hoke s woik, Dunn stated, “The proce- 
duie desciihed In Hoke is, I am suic, ullnecessallI^ complicated He would 
appeal to emphasize the imjioitance of the diiection of the neck of the astiagalus 
in its 1 elation to the foot lathci than the i elation of the loot to the neck of the 
astragalus ’ 

1920 - 1925 — Among the most fundamental conti ihutions on this subject is 
the papei piesented In Hoke'"’ in 1921 His woik began in 1917, and the opera- 
tion IS desciibed as follows ‘ The skin incision extends tiom o\ei the external 
portion ol the head of the astragalus dowmwaid and hackivaid to the peroneal 
tendons, below the end of the fibula The incision and exposnie showm in the 
illustiations aie diffeient fioni the incision and exposure made at the operation 
To show bone details, the aitist had to disiegaid other things ” Reliance is 
placed upon postopeiatne manipulation, aftei fice weeks in plaster, for the 
correction of am “dowmward pitching of the metatarsals ’ 

Ombi Marine,®’ m 1921, mentioned Boeckel’s single incision used hv 
Ducroquet-Laiuiav and Broca It began in front of the external malleolus and 
passed forxvard towaifl the fourtli metatar-sal No other reference to this in- 
cision has been found 

In Julv, 1923, Reyei-son™ published an excellent paper on “Arthi odesing 
Operations on the Feet ” The phisiologic characteristics w'ere clearh pi^- 
sented their relationship to deformities of the foot emphasized, and the rationale 
ot arthrodesing operations for correction of deformities was w^ell defined The 
follomng expiession of his point of new is quoted 

Tile tuple aitlirodesis is indicated where most of the weakness and de- 
foiniiti occur in the subastragaloid and medio-taisal joints IVIid-tarsal valgus 
and earns and severe hollow claw-foot are good examples The operation is most 
easilv and accuratele perfonned be two incisions, one on the inner and one on 
the outer side of the foot ’ 

In 1923, Steiudler®® recommended “pan-astragaloid arthrodesis, ” a modi- 
fication of GoldthwaitV® and Lorthioii V’ operations Since this procedure in- 
cludes arthrodesis of the ankle articulation, its usefulness is limited be the fact 
that it IS less frequentlv indicated. 

The following conclusions are quoted from a paper by Broevn,®® 1924, on 
“The End Results of Stabilizing Operations on the Foot ” 
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“Gieatei caic should l)c taken at the time of the opeiation to lusuie the 
foot being put into the best mechanical alignment possible It should be possible 
to get the os calcis into a stiaight position if the opeiation is done propeily 
It may not and ^elv often -ttill not bo possible to get the foiefoot in the propei 
lelation to the posteiioi loot at the fiist oiieiation, but it is the duty of the 
surgeon to see tliat tins lelationship is established befoie the patient is dischaiged 
from his caie This should he possible to accomplish by manipulation oi conec- 
tive plastei-s if it is done •\vitlnn si\ to eight weeks aftei the fiist operation and 
it should alwai she done 

“As oithopaedic suigeous \\g should not be satisfied ■with pleasing tlie 
patients hi making them bettei tlian thei weie befoie We should be satisfied 
only bv domg an opeiation and following-up the attei -treatment in such a waj 
that the patient gets a result that is mechanically as peifect as possible In this 
kmd of work aii'N’thing less than this means that avc have not Ined up to the 
standards which ue should aluajs have befoie us ” 

Crainz^® described “The Aithiodesis of the Foot bv Means of Astiagalec- 
tomv Followed bi the Paitial or Total Kcimplantation of the Asti'agalus ” The 
incision used, “began tiom the middle of the neck of the foot, a little in fiont 
of the nse formed bv the head of the astragalus, descends obbquely below and 
behind, towards the extenial border of the foot passing over the great apophysis 
of the heel a little behind the calcaneo-cuboid aiticulation, is reflected behind to 
pass under the extemal maUeolus and ascends again along the posterior margin 
of the said malleolus on ciussing ovei the peroneal tendons up to its base ” 

1925-1929 — In June, 1925, Smith and Von Lackurn^® published a study in 
end I'esults on subastragalar arthrodesis “Two incisions are usually used, one 
01 ei the innei side of the foot lust belou and in front of the medial malleolus 
and extendmg doivnward and fonvard across the astragalo-scaphoid joint and 
the other reaching fonvard from the tip of the lateral malleolus across the cal- 
caneocuboid joint ’’ 

Thej stated the following conclusions 

1 “ Subastragaloid aithiodesis is an opeiation of great usefubiess and 
wide applicability for stabilization of the foot if correctly done, but it is one 
of the most difficult operations to perfoira and demands fiom the suigeon much 
skill and expeirence as ivell as meticulous after-cai’e 

2 “It is of prune importance to displace the foot backwai-d beneath tlie 
astiagaliis as veil as to get it in a neutral lateral position 

3 “The astiagaliis is stable ui the majoritv of cases In the few in Avhicb 
It IS not, subastragalai arthrodesis can still be done successfullj'’ provided the 
foot IS well plated later alp and anteiu-posteiioih 

■4 “The opeiation is adapted to neaih everj t'^pe of foot defoimiti n 
this senes the best results weie in calcaneal feet 

5 “The operation mar be peiforined as eaib’ as the sisth or seicn 


vear 


6 “The pool results aie due in c\eiv case to failine to o 
of the foot at operation, to iemo-\al of plaster support too sewn a .ii-oin 

to faihiie to obtain fusion, oi to disregard the tort ion o 
Mere the result of oiii ignorance of the function and meclianies of the 
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7 “The optimum result can be obtained in piactically all cases proiided 
these conditions are fulfilled ’ ’ 

In February 1929, MacAusland^® described a procedure which was not a 
significant departure flora previous practice 

1930 - 1940 — ^In 1930 Cole^“ stated, “The t 3 "pe of incision used in these cases 
seems to be of no great impoidance, and to largely be a matter of personal 
preference. There is an external incision in a valgus deformity, but few 
opeiators put any stress on tlus point 



Fig 1 — Relationship of target, foot, and x-ray film In making medlolateral vlon 

Any failures m these operations are due to (1) impioper oi insufficient 
operation, mcluding failure to obtain conect posterioi dislocation, (2) failure 
to balance the remammg muscle power, and (3) failure to remove sufficient 
wedges to completely overcome the existing deformity or deformities 

“Subastragalar arthiodesis, either alone or combmed ^vlth tendon trans- 
plantation 01 bone block, is mdicated m a greater number of cases than any 
other one operation m the treatment of paralytic feet 
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“The forai of the operation need not be stereotyped if the undei lying prin- 
ciples of bony stabilization as fiist emphasized by Dayis aie kept in mind 

“The desned result should be obtained in piactically every case with the 
proper selection of opeiation and careful teelinique ” 

As related to operatiyc pioceduie, that is, arthiodesis inyohing all thiee 
jomts including the sustentaculum tali, theic was no significant departuie from 
news expressed piioi to this ten-yeai peiiod 



Fig 2 — RelaUonshlp of target feet, and film In making plantar dorsal view 


In 1936, Oscar Millei“'‘ advocated this piocedure in the suigical treatment 
of pes calcaneus He emphasized the need for “ (1) accuiate evaluation of the 
bony and museular pathology, (2) the correction of overgrowtli and disturbed 
lelations m the depth of the os calcis and astiagalus by a caleaneus typo of 
stabilization, (3) the diessmg of the foot in an over-corrected position after 
operation and after mampulation , (4) the best possible balancmg of muse e 
pull where tendon transplantation is indicated, and (5) careful direction 
early weigh t-bearmg in pioperly built shoes ” 


PKEOPERATTVE ANALYSIS 

This operation, as desciibed in the literature, could be ^ . 

greatest number of patients, provided there was uniformity in a 
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Tlieie has been iound no method toi detcimining, bctoie opeiation, the pai- 
ticulai characteiistics of a defoimcd foot 

The following pieoperatnc analjsis was de\ eloped foi the pniiiose of nc- 
cui-alely le^ealmg the mdnidual \aiiations Ba so doing, the operation niUA 
be duected tow'aid eoneetion of the pailicnlai slnieliual abnomahtios at 
lespectiA'c IcAcls 



Fig 4 — ^Preoperatl\ e analj-sis 
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Application of the method pioiides a pieoperative concept of the best 
i-elationship ivhicli can pievail between the foiii lespective bones of the pai- 
ticular foot uiidei consideiation 

This concept is e\piessed in tlie leeonsti acted tiacing of the pi eopeiative 
lateial inew of the defoimed foot Bi snpei imposing this tiaeing oA’^er the post- 
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opeiative lesult tlieie is established a compaiison of the most effective lestoration 
as planned and the end lesiilt attamed in the paiticulai foot 

Description of Method — ^Slediolatcral and plantai doi-sal viay negatives 
aie made as illiistiated in Figs 1 and 2 

An aceuiate tiacing is made of the mediolatei al view (Fig 3) It is cut 
m three parts and aiTanged on base line as in Fig 4, the average elevation of 



Fig G — Tlie smooth curve of the one Incision of the lateral surface of the foot passes 
o\er the articulations of the os caicis and ends over the middle of the dorsal surface of the 
scaphoid 



. , < “*~.^fter prepQjTitlon of tlie shin Foot and lejr are covered wifh stn^'kinet through 

skin subcutaneous tissues Stockinet la then fastened 
over the skin edges with clamps to exclude operative field from surrounding cutaneous area. 


calcaneocuboid joint is maiked on line D'O’ The tracing of the os calcis and 
cuboid IS made to lest on this point, the plantai surface of the os calcis and tlie 
head of the fifth metatarsal are made to rest on the base line A'C' Line 
Gff on the traemg of the astragalus and tibia is superimposed over hue Q'H' 
The JtcTotioiislivp of the Toitns to tlte Os Gedexs — The importance of provid" 
mg for a pioper distnbution of forces between the heel and the foiefoot has been 
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repeatiiillv emphasized in the lilcialiii-e An understanding, of piaetical value, 
can be gained fiom the mcasuiemcnls made on ti-acings of x-iay negatives made 
of thutA-Uvo cada^ol feet 

Eeferniig to Fig 4, the average length of J)A is 5 5 cm , the average for DO 
IS 2 5 cm The measured leugtli of D’A' in Fig 4 is 4 3 cm , wliile the length of 
D'G' IS X The equation 2 5 5 5 X 4 3 gives a ralue of 1 9 cm for D'G' 

At this point G'D' pcrpendiculnr is executed for use as picvioush stated 

The o\eilap of tracing at lespectire levels representing articulations repre- 
sents the amount of bone and cartilage ’hIucIi must be remo\ed Fig 5 reveals 
the pleopelatl^e aiialvsis superimposed orei the postopeiatne result 



Fig- R — Addnctlon and inversion of the forefoot bring simultaneously to view tho re^speeth e 
articulating atirfaccs of each subastragalar Joint Including the sustentaculum tall 


DKSCRIPTION OP OPEK vnVE PROCEDURE 


Accuiac} 111 pciformmg a subastragalai ai-thiodesis suggests that the ii- 
regiilai ities m shape, contour, size, nunibei, and angulation ol the respective 
artieulai surfaces should be taken mto account The preeise surgical procedures 
pi escribed bt preopeixitite analysis indicate the advantage to be offered bt a 
clear tueiv of each articular suifface The probabilitj of the best functional re- 
sult following subastragalai arthrodesis is most assured when the opciation is 
performed under these conditions 


The maximum correction of deformitA is dependent upon (1) the aceurnc 
of pieoperativc anahsis, and (2) the precision with which bone an 
arc removed at each of the arliculations cnumei'ated The ° » 

bihlA without pain depends upon precise apposition with necum 
bone suriacos at each of the four places wheie fusion is esire 
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IS necessarily detei mined by the accuracy with which the lespectivo surfaces of 
denuded bone fit each othei jMeeting these lequiremeuts is facilitated by an 
exposuie as filiistiated in Fig 6 In the forty-five operations that have been 
done theie has been no complication m healing per primam despite the length 
and contoiii of this incision The foot is enclosed in sterile stockinet as in Fig 7 
The simultaneous exposure of all aiticulations, including the sustentaculum tab, 
as provided by this exposiue is revealed in Fig S, with no liberties taken bj the 
artist Famibanty with the shape, contour, and variations frequently en- 



PiB 9 Closure Is executed In each plane from ligamentous capsule to skin with Interrupted 

black silk suture. ' 



Fig 10 — Preoperative medlolateral roentgenogram right toot. 
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countered at respective articulations can be exeiciscd tluough such a single and 
complete exposure Tins advantage togethei with information piovidcd fiom 
the preoperativc analj^sis gives maximum icsomccs foi the prevention of criors 
of commission or omission m the lemoval of caitilage and bone at lespectivc 
levels 



rnsr IL — Postoperative mcdlolaterol roentgenogram right foot (seven months) 



With 01 without kangaioo sutuie of cuboid to os calcis the soft tissues are 
closed fiom "without "with intciiupted A black silk sutuics, m a field essentiallj 
dry 

With heel and forefoot in neuti al position as to i anis oi i algus, and the foot 
at 90 degiee angle "with the leg, it is fi\od, inth plantar suppoit to the toes, in 
a plaster cast to the mid-thigh, iMth knee flexed to 15 dcgiees Suspension for 
one week is indicated to mininn7e swelling Immobilization in plaster is con- 
tinued until \-ia'\ negatnes re\eal definite eiidencc of fusion at aU levels in both 
^news, tmie inteiwal has been ten to twehe "weeks for beginning w'cight-bcanng 
"Without cast 

SLiniARV 

1 Major defoimities of the toot tan be most eftectivch corrected bv opera- 
tion "which includes aithiodcsis ot the subastragalar and midtarsal joints 

2 As indicated bi the attoinpaniing reiiew of the literature, the ini 
portanee of this pioeeduu is second onli to the emphasis placed upon those 
principles w'hich should bt followed in the opeiatue pioccduie, to assure the 
best end result 

3 To facilitate the aiptheation of those pimeiples, a method of picopeiativc 
analysis of the particiilai defoimiti is desciibed herewith Through its applica- 
tion in suceessiip instances theie is aained an iindei'Standng of lequirements 
"which leads to jiostopeiatne relationships which iei\ closely appioach the pre- 
operatne i 'latioiishiiis which aie the best winch can be executed in the par- 
ticular instance 

4 The use of an mcision, such ns the one illustrated, which will pio"nde 
simultaneous and full exposuie of all aiticulations, is legaided as of piiman 
importance m the application of both those jnanciples and the information 
gamed bv preoperative analysis 

0 These t"wo resomces have been appbed in the collection of defoimities, 
wit 1 or without instability, of forti'^-five feet The end results were uniforralv 
superior to twenty-one patients where preoperative anahsis wms not piacticed 
and the operation was a relatively “blind pioceduie” thiough short unilateral 
or bilateral meisions The adequate exposuie described herewith healed per 
pnmam in each mstance 
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ADAilANTINOI^IA OP THE :MAXILLARy SINUS 
CL\nE A Hfvtly, MD , Rochester, N Y 

(Fro}n 11ie Dcpnrtmcnt of Siirnery, Dtvmon of Otorhinolaryngolony, 'the Umxer<iity of 
Jiocheilcr School of Mcthcnic and Dcn1\<<try) 

A DAjHANTINOMA imolving Ihc ni.»Mllar\ smiis is imcoinmon in the expei 
L lence of most ilnnolo^sts When fiist encounteied, Ihciefoic, the true 
nature of the tumoi mai not be iceogni7od and inadecinatc surgical measures 
may be emplo^ed The elinical pictuic ma\ leadih be mistaken ±oi malignanci 
of the antinim and e^en the mieioscopic examination in cases of the iindiftcr- 
entiated t-vTies of this tumoi mai be misleading 

Definition and Classification — The adamantinoma mai be defined according 
to Robinson' as an ‘ epithelial tumoi ansing fiom the odontogenic apparatus 
or from cells with a potentiality foi foimiiig tissues of the enamel oigan 
The first complete desciiption is usually ci edited to Palkson in 1879 Jlalasse? 
who deseiibed the tiuiior ui 1885 introduced the name adainaiitiiioma and this 
teiTu has been indeli used in the liteiatiue although admittedh misleading in 
asmuch as the tumoi neiei forms enamel (adamaiitinc) tissue Thoma® piefeis 
the term adamantoblastoma in new of the fact that the parent epitlielium has 
the “power to difierentiate into enamel epithelium iiithoiit actualh foinnug 
enamel ’’ Robmsou and Chui chill designated the tnmoi as ameloblastoma de- 
riving the term from amelohlast, the cnamel-fonning cell The name adaman- 
tinoma will be letained in this papei betause of its coniinon usage and wide 
famihariti This tumoi is classified with the epithelial odontonies which also 
include othei tumors of the odontogenic appai-atiis such as dentigerous and 
dentoperiosteal cysts 

Pathogenesis — The most ividelv accepted view at piesent is that the ada 
mantinoma arises from paradental epithehal rests ilalassez first observed cord- 
like and glandlike groups of epithelial cells around the loots of the teeth and 
considered them to lepiesent lestiges of the rich dental appaiatiis of the lower 
vertebrates These cells are denied fiom the enamel oigan and weie named hi 
him paradental epithehal debns ” llalassez demonstrated that these cells mav 
lemain as scattered epithelial rests e\en late ui life Under cei-tam inatatne 
conditions, he felt, these cells become piolifei*ati\e and gire nse to tumor for 
matron It is a clinical fact that mam reported cases hare recorded piecediiig 
traumatic oi lllltatl^e factor's m the form of dental exti'actioii, injiiri to the 
jaw, impaction, or infection 

Climced Pathology The adamantinoma, accoidnig to Robinson, is thaiac 
tensticaUr “unieentnc, nonfunctional intennitteiit in growth, anatomicalh be- 
nign and clmicalli persistent It is usnalh a centml tumor Two ti'pes aie 
recognized the cystic tumor (mono- oi pohcistic) which is far the more com- 
mon and the laiei, solid varietv It is impoitant to point out that maxillam 
tumor’s are more often of the solid tvpe than those miolving the mandible It 
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must also be emphasized that iio enlu’eh accniale diffcicnliatioii can he made 
on this basis alone inasmutli as man's intennediate foims aie fomid in whieh 
one portion of the lumoi is solid and anothci csstic Most adamantinomas are 
of the polycsstic ^allet■s In 219 cases leviessed In Eobinson, 57 5 pei cent 
were csstie, 24 2 pei cent both cvstic and solid, and 19 1 pei cent solid Teeth 
aie fi-equenth found in those tumoi*s and niav cause a mistaken diagnosis of 
dentigeious cvst The solid liinioi is usualh nhito oi leddisli in coloi, of fine 
granulai consistencs , and definiteh encapsulated In the c^s1lc tipe, compart- 
ments of vai'snig size aie noted, some filled ■with solid tumoi and otheis ■with a 
thin Aellowish fluid Fihions oi lions septa can he seen sepaialing the smri- 
ous cs’^sts 

Mici oscopicdUii, the solid aicas consist of a fihious tissue stioma and columns 
of epitlielial cells ssduch mas he elongated, rounded, oi arianged in acini-like 
forms Tssm tspes of epithelial cells aie found in these cell columns the 
ISTiical colnmnai cell and the chaiacteiistic difteientiated polsgonal and 
stellate cells svliich fonn the main mass of the epithelial columns These cells 
ai-e analogous to the cells that foi-m the enamel oi gan The stellate cells undergo 
dismtegiation and giadualls' disappeai, leasnng e 3 ’^sts containing fliud and lined 
svith columnar cells In the laigei cs’sts the ss'alls consist of fibrous tissue only 
Authorities agiee that no infoimation can be gained from the micioscopic picture 
concerning the malignant potentialities of the tumoi although Essnng® considers 
the solid tumors to be moic malignant then the cj stic tj'pes 

Most adamantinomas, as Calvin has pointed out, grow slow'h and distend 
the jaw moie than they destioy it Anatomically they are usually benign but 
mabgnantly infiltiative varieties occui in the maxillary sinus which may involve 
the orbit, nasophaimx, and intiacianial stiuctures Kobinson in his re'view 
found seventeen cases of malignant adamantinomas, an incidence of 4 5 pel 
cent Both caicinomatous as well as saicomatous changes have been reported 
One raie case of melanotic adamantinoma was described in 1926 by Mummei’y 
and Pitts Phelps^ m 1939 reported a case of malignant adamantinoma ivith 
metastases to the livei, lungs, ribs, and clinically to the left retina HaveDs“ 
believed that these tumors sliould be classified as malignant m 'view of their 
persistent lecurrence if incomplete! j’’ removed as well as then possibilities for 
metastases He reported one case in the lowei jaw with metastases to the sub- 
maxillary and upper cemcal lynrph nodes and noted two other eases with similar 
glandular mvolvement All authorities, how'cver, agree that tire lymph nodes 
arc lurely uiiolved except b's malignant recurrences Metastases lo the Irmgs 
have been described by several wiiteiy and in certain instances, according to 
Thoma, were piobablv due to inhalation implantation 


Clinical Con side I atio HI , — , 

Age Adamantinomas, while uncommon in the *^H 5 eneiicc o^most 
ogists are not as rare as is gcneralli bcliered Robinson m J '' ^ these 

collect reports on 379 cases tiom the woild litciatuiL^ le nn^^ 

cases contains sew oral points of clinical intcies incidence 

females Tl.e.c ^^as no ev.denee of an, .aeni ,,refe.e„ec Tl.e age 
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varied gieatly The aveiage age at the time of leporting vas 37 6 j'ears 
The average dmation between the time of leporting and the time of discovery 
was 8 5 years and the aveiage age at the time of discovery ivas 30 1 j'cars In 
70 per cent of these cases the giowth A\as tiist noticed between the tenth and the 
thirty-fifth years Cases, hovcvei, have been lepoitcd in early childliood and 
Massm described a case occiiinng in a newborn infant Leins described a 
growth in a patient 75 jeais of age Eiimg expiessed the opinion that these 
tumors begm much earliei in life than is geneialh lecognired but because of 
their slow giowth may not be clmieallj appaienl until middle oi later life 
Murphy® stated that the seinisolid tumois eiolic in from one to fifteen years, 
the purely cystic in from ten to twentj icai-s, fuithcr, that the uniloculai tjiie 
aimrages ten yearn in its dcielopraent and the multiloculai fouiteen to fifteen 
A ears Murphy also noted that the solid laiietj A\as moie common m Aounger 
patients and the cvstic moie liequcnt m latei life It niaA be accepted, theic- 
fore, as a clinical fact that adamantinomas exist foi a long period bcioic ginng 
nse to definite symptoms 


Locahmi Adaniantmoma is more commonly encounteied in llic mandible 
than in the maxilla In Kobinson’s rcAucAA, 83 7 pci cent occur led in the loAvei 
jaw In a senes of fittj -eight cases lepoited bA HaAens fiom tlic i^fiiAO Clinic 
only five mvohed the uppei ja\\ Interesting recent lepoils of this tumor in- 
volving the maxillai-j sinus have been made by Phelps (1939),^ Golden (1942),' 
and Mosher (1944) * Ewing and Muipln botli agree that solid adamantinomas 
are more frequent m the upper jaAv and, fuithei, that tins location slions a 
greater meidenee of the malignant forms 


Syviptoma^ology The adamantinoma is a sloAv-gioning, centrally expan- 
sive tumor In the upper jaw the relativeh large dimensions of the maxillan 
sinus peimit great expansion of the gioAvth before its presence is clinicalh 
apparent Eaily diagnosis is uncommon and ill-defined pressure pains are 
usua j mist^en for dental causes Roentgenogiams m this eailj' stage arc in- 
conclusive Slow expansion of tlie facial and nasal aaoIIs of the maxilla Avitli le- 
£ ormitj of the face and obstniction of the nasal passage is commonly 
tlic cMef presentmg symptom At this stage the thin, paichmentlike bony 
eapsii e, crepitating on pressure, is often noted Pam is usually slight except in 
the more advanced tumors Occasionally a cjstic tumor may rupture mto the 
mouth, causmg the patient to seek advice because of the peisistent oral diainagc 
xtension mto the orbit Avith exophthalmos and mto the nasophai-jmx Awtli 
dysphagia has also been reported (Eiving) Broadenmg of the alveolar ridge 
intli displacement of the adjacent portion of the hard palate maA occur 

^lagHosis-The ^agnosis of adaniantmoma is suggested by the sIoav, fre- 
quently painless development of the tumor, by the absence of evidence of soft 
tis^e mvasion, by the crackling sensation which can commonly be elicited on 
palpation over piomment portions of the tumor, by the usual absence of regional 
glandular involvement (exceptions to tins have been pointed out) and finally by 
the loeutgenogiam m which the multilocular cystic anangemek of the bony 
sheU and trabeculae is charactenstic The tumor is often clmically mistaken 
for malignancy of the antrum and the loentgenographie signs of destruction of 
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poll ions of the bony nails nit bout evidence of 1 1 abeculation maj’’ stiongly sug- 
gest this diagnosis ]\ralignancj , bowevoi, diffci’s in the lapidity of its growth, 
the eaily evidcnoc of glandiil.u inetasl.isis, the fieqiienej" of evidence of soft 
tissue iniasion, as well as tlie absence of cicpitation Dentigeixius cysts may 
also piovc confusing, especiallv m vicn of the fact that teeth aie fiequently 
found in adamantinomas Ocstciieich in 1936 emphaswed this point and re- 
ported three cases which ncie loent^enogiaphieallv diagnosed as cysts but 
which on histologic examination pio\cd to be adamantinomas Ewing also 
lecoided two instances of inonocAstic adamantinomas elmicall}'' mistaken foi 
peiiodontal cysts Adamantinonia in his opinion must “always be kept in mind 
e\en il tlie loentgen film shons a nionocvslie defect oi if the cist contains a 
tooth ” 


Piognosis — The adamantinoma must be logaided as a slov-gi owing expan- 
sile tiimoi Mith a stioiig tendency to lecuiience In Robinson’s levieii of 379 
cases, leciiiiences weie lepoited in 119 cases in which from one to twenty-tivo 
lecuirences iieie noted Incomplete removal tends to disiupt the expansive 
gioivth of the tunioi and mduees a moie malignant and infiltiating variety 
which m the maxilla mav eicntuallv involve inaccessible and ultimately fatal 
locations Reciiiience is fieqnenth caused by the spiead of the tumor into the 
spongiosa oi haveisian si stem ot the suiiounding boni cortex as veU as hi 
small tiimoi rests not easily accessible to suigical lemoval It is generally 
agreed that the prognosis in the solid type of tumor is not as favorable as in 
the cystic variety Undociilai cystic tumors as well as multilocular tumors with 
few compartments are more easih completely eradicated than honeycomb tumors 
with numerous small scattered loculi Ewmg stated that “tumors of the upper 
jaw are much the more serious and that the solid adamantinomas of all types 
recur locally and mvolve antrum, oibit, and nasopharynx In spite of their 
relatively benign structures, the prognosis in this group is unfavorable ” All 
aiithonties agree that anj adamantinoma in which the rate of growth is suddenh 
increased should be gnen a guarded prognosis because of the strong likelihood 
of malignant changes 

Ti eatment — Complete and radical removal of the tumor is necessary because 
oi the ebuical certainty that recurrences will occur if small areas i-emam Al- 


though the adamantinoma is properly considered as a benign tumor bj' the 
pathologist, it IS better for the ihinologist to treat it as a mabgnant gioivth from 
the outset and to emploj radical measures for its complete removal Pei haps 
the greatest difificultj m this respect is caused by the tendency of the tnmoi to 
piolifeiate in the spongiosa or the haversian system of the suiioundmg bonj 
coitex Both Thoma and Havens have stressed this important fact and piesented 
illiistiations of the microscopic fingeilike extensions of the tumor mto the bone 


The liteiatiiie is rich m examples of the fniluies of conseiiati^ measuies 
In the series of 166 eases collected from reported sources bj'' Be ar an an 
Patterson® in 1931, there were sixt 3 '-fiie cases m vhieh a varieti o consema ivc 
methods had been emplojed and m tins group r-eerrrrence vas repjn ted in 5U < 
pel cent Simple ciirettement will seldom succec m era ica i ^ radical 
Haves, raportmg ni 1939 on the epononcos at .ho Mato Cl.n.o, nrged tad, cal 
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lesection with tlvc meticulous use of surgical diatlierniv 'Waldron'" similarh 
stressed the \alue of surgical diathermy as the method of choice in accomplish- 
ing complete lemo^al The hoiiv wall sim-oiiiiding the tumor must he remoied 
or cauterized thoioiighlv and paiticuhar care must he dii-ected toward destrov- 
mo- any extension of tumoi into the ethmoidal sinuses Adamantinomas are 
ieco<mized as extremely lesistaiit to radiation Nercrtheless mnn^ authors 
including Kotany (1936) and Quick flOSS) adnse tlie use of radium packs 



following suigical lemo^al as well as intensice postoperatiye loentgen theiapy 
The roentgenologists of our own stafi: feel that postoperatiye irradiation is of 
1 ery giiestionahle benefit Periodic examinations for possible recurrences must 
he contmued for sereral years foUowmg operation beeause of the fact already 
stressed, that the rate of recurrence may he yen slow 

CASE REPORTS 

Case 1 — IL, a ylute Greek woman of 65, was admitted to the Strong Memorial 
Hocpital on Sept. 13 1943 Two Tears before, she had noticed a fullnes- of the right side of 
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tlio fnco and d^<hpuU^ in lircalliiug through Iho right aide of the noac Slio uuh adnsed bi her 
plneiuan that a ainuo infection uaa proaent and hnd had frequent naaal treatiucnta In several 
specialists without relief During the previous venr tho right side of the fm c lind become 
increasmglv prominent and the right nasal passage coniplotoh obstructed There was no 
history of regional pain 

On examination there was definite prominence of tho right cheek with awolling of the 
lower evchd There was no evidence of soft tissue infiltration nor could anj definite bonv 
defect be palpated No enlargement of the cervical glands was present The entire lateral 
nasal wall was pushed over tightlv against the nnsnl septum but no intmnsal evidence of in 
fertion nor actual tumor invasion was present The right antrum was completelj opaque 
on tmnsilluminution Hoentgonogranis showed the right nntrum to be greatlj enlarged and 
obscured bv a shadow of rather uiiifonii densifv (Fig 1) No cvuleiiLC of trabeculation 
touhl be seen Dcstnntion of the iiiedinl and lateral walls was noted, together with thinning 
of tlie inferior orbital margin This evidence indicated a tumor of the right nntrum witli 
considerable bonv destruction 



Fig 2 — Case 1 


A Caldwell Luc operation was performed under sodium pontotlial anesthesia The anterior 
wall of the maxilla at the pomt of entrance was markcdlv thinned and easilv entered The 
antrum was found to bo filled with a wlutisli, encapsulated tumor of rather firm cousistcncv 
A mass about 3 cm in diameter was removed wathont anj troublesome bleeding TIio re 
mainder of the tumor was then removed bv coagulation It was noted tlint tins ti 
sented a distinctlv granular coiisistencv No large cvstic areas were evident ic 
enlargement of tho antrum with erosion of the medial and lateral walls note in 
genogram was confirmed All of the bony walls were greatlj thinned The et imoi< et 
cleaned out as thorougUlv as possible through the antrum nppro-ich ^ a g 
Tosected into the inferior meatus, tlie wound packed, and the canine fossa inci ion ]) 
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Pathologic Peport — Gross specimen revenled n mass of smootk firm ivlutish tissu6 
measuring about 3% cm m diameter It contained small evsts and masses of solid, rather 
granular tissue 

Microscopic — The tumor had a complex structure which consisted of ramifjang columns 
and masses composed of an outer single row of tall columnar epithelial cells arranged m 
palisade formation The central areas were occupied bv irregularly arranged stellate cells 
which stained lighter than the columnar cells Xnmerous large and small evsts were seen, 
these were lined by columnar epithebal cells and contained cither a pmk coagulum or a 
debcate stroma of connective tissue and blood ve^ceh There were areas of fresh hemorrhage 
and numerous foci of phagoevtes containing blood pigment Diagnosis was adamantinoma 
(Fig 2) 

The patient's postoperative course was uneientful and she was discharged from the 
hospital on Sept 17, lh43 Follow up was at two month intervals A small recurrence was 
observed on April 27, 1944, in the right middle meatus This wn= thoroughlv destroyed 
with the diathermv current Another small mass was similarly removed on ^ept 5 1945, from 
the inferior meatus In both mstanccs the recurrent tumor was about the size of a grape 2so 
postoperative irradiation was giien in this case because of the opinion of the roentgenologist 
that it would prove of no value This patient was examined in Januan, 1040 and showed 
no evidence of recurrence The possibility of further recurrence, however, is considered 
bkely m view of the nature of the tumor as well as its great size 



Plff 3 — Case 2 


KosoitTon^ 65 'ears, was admitted to Strong Memorial 

?w^v? 1 Zf ’ it’ '^“trum into the mouth 

Twelv^ears before, the patient had a wisdom tooth removed from the left upper jaw 

The extmchon was ext^ely difficult and the dentist reported that a fragment of bme Lne 

iwav with the tootli The socket, however, finallv healed after about four Veeks of treatment 
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During the pust ■\eur the patient luul noticed a thin, slightlj blood tinged dramago in the 
mouth Three months before admis'iion a large opening i\as observed along the posterior 
portion of the nheolnr ndgo and the drainage increased considerably in amount At the time 
of entrance mto the hocpital the drainage had increased to about tno tablospoonfuls a day 
There had been no pain in the face at nn-\ time but solno intermittent sense of fullness 

The important clinical findings were as follows (1) Slight prominence of the loft 
cheek, (2) a largo draining sinus opening about 1 cm in diameter in the approximate posi 
tion of the left upper third molar, (3) broadening of the ah color ridge, slight but defimte 
doivnward displacement of the adjacent hard palate, and definite boggj crepitation on 
pressure over the palate as noil as the anterior wall of the left maxilla, (4) no intranasal 
changes, (5) completih opaque left antrum on transillumination testing, (0) no enlarge 
meat of the ccmcnl glands, (7) roentgenograms showed considerable expansion of the walls 
of the left antrum with cindence of destruction of tlio anterior wall and floor It was con 
sidered bkcly that an expansive and probabh cistic tumor of the left antrum, possiblj an 
adamantinoma, was being dealt with 

A Caldnell Luc operation was performed on Dec 28, 1945, norking with sodium 
pentothal anesthesia hlost of the anterior wall of the antrum, as well as the greater portion 
of its floor, was found to be reduced to eggshell thinness and at the point of entrance the 
bony wall had been coraplctch destrojed The antrum was filled with a nhitish granular 
tissue containing manv small cjsts In the center of the mass was a large cvstic cavitv which 
commumcated directh wath the ah color sinus Tlic floor of the orbit as well as the lateral 
nasal wall was intact but verj thin The tumor tissue was moticulouslv removed and the 
ethmoid cells were cleaned out thoroughly No gross tumor tissue was found in the etlunoid 
cells The bone of the anterior wall, as well ns the floor of the antrum and the lateral 
nasal wall, was removed The diathermy electrode was carefullj used throughout the cavity 
The sinus tract was dissected out and closed A large window was resected into the infenor 
meatus and the canine fossa incision packed open The postoperatiye course was uneventful 
and the patient was discharged from the hospital ten days later 

Pathologic Seport — One gram of friable, granular, whitish colored tissue was examined 
On microscopic study the tumor had a varied structure In most areas the tumor consisted of 
complex, branching columnar structures Imed bi a layer of tall columnar epithelial cells in 
pabsade arrangement The central portion of many of the columns contained pale, irregular 
stellate cells in varying stages of preservation In others tliero were cystic spaces, some of 
which contamed pale eosinophilic coagulum, while others were filled by recent and organizing 
hemorrhage A few islands of squamous epithelium were seen There were largo areas of 
degeneration and lij almization involving tumor cells and stroma Many chrome inflammatory 
cells were present in these areas Diagnosis was adamantinoma (Fig 3) 


COMMENT 


These two cases ate examples of the solid and polycjstic tjuies of adamau- 
tmonia The true uatnie of the tumor was not recognized in the first case at 
the time of opeiatiou, hut was conectly diagnosed in the second instance The 
experience gained in the first case as well as a bettei understandmg of the 
recuiient natuic of this tumoi prompted a nioie radical plan of management in 
the second patient The possibilities foi lecun.'ence, however, m both cases are 
fuUy appreciated 


CONCLUSION 

Adamantinoma involvmg the maxillary sinus, while generallj ^ , 2^ 

pathologists as a benign tumoi, should be viewed removed 

mahgnant gretrth tn vtew o£ its peimslent “ proved ult,- 

Conservative measuies including simple cure 
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matelv successful and the l^slstIlnt nntiutj of tlie tuinoi to inadiation is well 
established The difficultus of diagnosis as well as complete icmo\al are greater 
m adamantinomas iinohing the ma\illa than in those oiiginating in the 
mandible The sinus (a\iti pcimits extensile exjiansioii of the tumoi before its 
piesence is ehnicalli suspeded and the possiliihties foi iniasion into relntneh 
01 absolutely inaccessible aicas aie Ini gicatci The highci incidence of the 
daiigeious solid tipe of lunioi in tlic maxilla fuithci inti'eascs the difficulties 
of cine The \alue ul suigical diathoinn botli at the time of the oiiginal opera 
lion as well as m the licalmcnt ol leeuiicnces should be lecognircd The 
necessity foi fiequeiit ic-e\iumiiation of these patients loi mam leal's must 
also be stressed not onli because ot llic fliniactci isliCidli slow latc of I'ccur 
lence but also because of the possibihlu's of fiankli malignant oliangcs 
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AN OPEEATI^TE PEOCEDURE FOR THE REPAIR OP THE 
URETHRODIVBETICULOVAGINAL FISTULA 

Rei’ORt of Two Cases 

W W Scott, M O , and Ward L Ekas, M D 

(From ihe Departments of Urology and Gynecology and Obstetrics, University of Fochester 
School of Medicine and Dentistry, Fochester, NY) 


T he uiethiodiverticulovagiual fistula is an imcoramon lesion A review 
of much of the liteiatuie 6ii dnmitieulum of the female luethra and the 
metlno vaginal fistula levealed but tivo eases and in one of these, reported 
by Paimeutei, that poition of the tiact connecting the diveiticulum with the 
vagina healed spontaneously hefoiethe suigical collection of the diveiticulum 
The fiist case of this kind that we could find in the liteiature was reported 
by Hickmbotham in 1882 and was most interesting A soft tumor in the piopei 
place foi, and resembling, a cystocele was found in a patient 21 yeais of age 
just befoie onset of laboi Ten days after labor, the tumor ruptuied and 
drained a puiifoim fluid into the vagina The lesion pemsted as a multi- 
locular, mucosal-lined sac in the antenoi vaginal wall with a vaginal opening 
large enough to peimit the intioduction of the index finger Theie was con- 
tinence of urine and no communication with the urethra could be felt How- 
ever, when milk was injected into the bladdei and the uiethral meatus foicibly 
closed while the patient attempted to void, some milk found its way into the 
sac At opeiation, a veiy small uiethial opening was found which was covered 
by a valvulai fold of mucosa tliat preiented leakage into the diveiticulum 
unless the uiethra was obstiucted distal to it 


Fiom the location and character of the iiiethiodiverticulovagmal fistula, 
it IS reasonable to assume that it can be classified as acquiied rathei than a 
congenital lesion Piirtheimore, it would seem that the identical conditions 
which play a role in the development of the uiethral diverticulum are the 
essential factors in its causation Unless cystic tumors and absce.^cs between 
the flooi of the luethra and the anterior vaginal wall disappear spontaneoiislj’’ 
ruptiuc into the urethia oi the vagina oi both may occur Due to the lela- 
tively greatei stiuctiiral iveakness of the urethral mucosa and the periiii ethial 
tissues, the hieak is moie frequently into the urethra In many instances, the 
lesion develops into a methral diverticulum because the frequent passage of 


urine through the urethral channel which has its most nariow portion m the 
region of the external meatus tends to foice urine into the sac beneath and 
prevents closiiie befoie its oiifice becomes epithelized On the othei hand 
becaus e of the more stuidv chaiaeter of the vaginal mutosa and pctnaginnl 
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structures as well as the presence of a longer drainage tract, epithelization of 
the tract connecting the sac with the vagina is less liable to occur and closure 
IS more common It is only in those relatively rare instances w'here the tracts 
connecting the sac with the urethia and the vagina become epithelized and 
their patency is maintained that the uiethrodi%erticulovaginal fistula is formed 
We bebeve the cases presented here to be typical examples of this condition 

Case 1 (S AIJI Xo 192815) — C G , aged 51 ■lears, a nulhparoua mamed ivoman ivith 
a long hiBtorj of diabetes mellitus, was admitted to the liospifal in June, 1942, complaining 
of a graduallj growing tumor in tlio anterior vaginal wall Tno ■neeJta before admission 
the rate of growth had become more rapid, nnd the tumor became inflamed and verj 
tender Five daas before admission, she developed a low bach pain associated with chills 
and fever nnd increasinglv severe frequenev, urgenev, and djsunn 



l<lg 1 Ureteral catheter with dlstendfit rubber bag at one end and clamped rubber adapter 

on the other 

On iielvic CAamination, swelling of the left labin was observed but Bartholin’s glands 
were normal Starting just in back of the urethral orifice was a tender, inflamed, smooth 
mass about 3 cm wade and 2 5 cm in depth which extended along the roof of the vagina 
a little to the left of the midkne to within 3 cm, of the cervix It was thought that this 
might be an abscess of Skene’s gland As a result of the examination, the tumor was 
evacuated into the vagina and a hemoljtic Staphylococcus alhus and an alpha prime strep 
tococcus were grown from the purulent discharge The same organisms were found in the 
patient’s unne Under a regime of diabetic control and hot vaginal douches, tlie patient 
quickly improved and when she was discharged eight days later, there was only a slight 
vaginal discharge, and she was quite comfortable 
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During the next sixlcon months, she mub PCon on pe\crnl occasions boenuso of n grad 
ually increasing dribble of nnne into the vagina In No\onibor, 1043, she was admitted 
to the hospital for further sludj and preparation for operation On vaginal examination, 
the mucosal surface appeared quite inflamed, probabh duo to the presence of a fluid dis 
charge which had the appearance and odor of urine The small oriflco of a flstulous tract 
could be seen on the anterior vaginal wall about 3 cm from the cervix and about the same 
distance to the loft of the midline 

On CTstoscopic examination, the bladder appeared normal, but in the urethra just 
anterior to the xesicnl sphincter and in the region of 5 o’clock was the orifice of a deep 
urethral diverticulum ^Vll efforts to pass a small ureteral catheter through the diverticulum 
into the vagina uero unsuccessful Hon oxer, when indigo carmine x\ns injected into the 
diverticulum some of it appeared at the vaginal orifice of the fistulous tract A distensible 
rubber bag was made bj tvnng the lower half of a finger cot ov er the end of a No 7 French 
ureteral catheter Drainage from the bag uas prevented bv attaching a rubber adopter 
and clamping it (Fig 1) The bag v\ as then introduced through the urethral orifice of the 
diverticulum and distended v\ ith 20 c c of fluid before the patient felt anj discomfort 
It could be easily palpated under the trigone with its center a little to the left of the mid 
line The opinion was that the patient had a urethrodiv crticulov aginal fistula (Fig 2) 



Fig 2 — Schematic representation of lesion found In Case 1 


In preparation for operation, the patient's diabetes was controlled bj insubn an 
She was placed on continuous bladder drainage and given v aginal douches wit a 
solution The urethra was thoroughlj dilated and sulfadiazine was given ora y 
the urinary infection On the second night prior to operation, she was enema 

of sufficient strength to assure a copious bowel movement. She "was a so gi 
the day before and on the morning of operation ofhnr anesthesia 

The operation was performed through the vaginal approac nn , described 

With the patient on the Young prostatectomv table, the rubber 'er c amped 

was introduced into the diverticulum, filled with 20 c c. of water and the adapter P 
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r?trn f '^^"egcmted l.thoton.j position, the ^Hglna ckansed, 

^tractors placed, and traction applied to the ceriis b, „,ea«8 of a tenaculum This 

tract and into the aac of the dnerf.euluni It vas tied in place In a black a.lk suture 

^t m firtula""”' r 1 inth a cuff around the orifice 

fistula and extending along its course o^er the center of the bulge caused In the 



bas ‘" £^Yf£'VSum tSd flU^o“m']n^ta*^na^Sct°t lagtnal mucosa ocer ll.e distended 
.be d,fift,e^aT;;-Lnb%-ra‘>5na5 «> trom 11, e l.dn epltnenat-Uned sac ot 


distended bag to the region of the posterior third of ca 

left of the midhne (Fig 3) Tlie margins of th urethra and juet a little to the 

more than 2 cm from the pubovesical fascia ben '"If »ucosn a ere eleiated for a little 
and to facilitate closure Then an incision folloivme tlm 

mucosa was made in the pubovaginal fascia Over the d f”"*'®® ®® ‘^at in the vaginal 
was earned through the pubovaginal fascia into the t>'® 

until a good line of cleavage veas found close to the * sheath of the diverticulum 
the fibrous sheath (Fig 4) "xhe prese^ltf "h^bag f 

of the line of cleavage quite simple so that all ot the postLor anr"' development 
surfaces of the sac were easily exposed The bag was then emptied anrr:mo°venFrS 
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Tlic \ngimil IwtulouB trnit nnd tlio anterior ‘nirfnee of tlie 'inr ^\ore freed from their ad 
3 acenl itmcturos and the urethral attachment of the neck of the di\ orticnlum was care 
fulh isolated A purse string sutiin ol Ao 00 ihroniic catgut i\as placed in the floor of 
the urethra around the neck of the di\ erticiilum iihich nas then cut aernss about 3 mni 
from the urethral orifice (Fig G, a) In order to facilitate the iinersion of the cuffliko 
neck of the di\ erticuliini into the lumen of the urethra nnd hold it into position iihilo the 
purse string suture ■vias lied, the following technique was introduced The slighth bent, 
fenestrated end of a siher jirobe was introduced into the urethra and brought out through 
the lumen of the remaining cufTlike end of the neck of the dn erticuliini Four black silk 
traction sutures were spaced equalh in the distal end of the cuff and their ends passed 



through the fenestra of the probe (Fig 6, h) By mthdrawung the probe, the free ends 
of the sutures w ere brought out through the urethra (Fig 6, o) Traction was 
them, the purse string suture tightened and tied, and the traction sutures remove g 

a) This closure was re enforced by three interrupted No 00 chromic catgut 
(Fig 7, b) The edges of the pubovaginal fascia were approximated by intenup 
tures of No 1 chromic catgut in such a manner that the line of cninnal 

«ght of the area of urethral repair (Fig 7, c) Tliere was anproii 

mucosa, nnd this was romoied from the left side so that when tie e g ^ j 

mated bj interrupted sutures of No 1 chromic catgut the repair line was cons.derabh 
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tbo loft of tlio pul30\aginal fascia approxurmtion and c\on a little to tlic left of the 
urethral repair (Fig 81 A No IS French Folo% enthefer nas placed in the urethra for 
drainage 

The gross Bpecinieii consisted of a thmuallod, opithelml lined sac, one end of Minch 
was continuous with a fistulous tract of leri small enhher that had at its end a ciifT of 
laginnl mucosa. Unfortunatoh due to the cMgenv-ies of war, no sections nore prepared 
for microscopic studi 

The patient was placed in prone position on a Br idtord frame and sterile drainage 
maintained The catheter uas dihgenth watched to iimke certain that drainage i\as con 
stunt and salisfactori The bladder uas cjirofulh iing'ited twice a da^ uith bone sola 



Fiff G — a Purse-string suture in position and neck or dii ei ticulum about to be cut 6 
traction sutures in fenestra of silver probe c probe withdrawn and neck of diverticulum being 
Inverted Into urethra. 
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tion «nd onco a dfiA 15 c c of 1 per cont inercuroclironio solution was instilled Tlio vaginal 
wound was tliorouglili cleansed tiiico a dm witli irrigations of warm bone icid solution 
bi means of an asepto sinngc Following irrigations, the exposed portion of the vaginal 
wound was \ on earefulh dried with sterile cotton pledgets Sulfadiazine was gnen to 
control infection She was placed on a low residue diet, and bowel nioieincnts were pre 
lonted for ten dais bi opium pills At this time she was reinoied from tho Bradford 
frame, placed on her bach, and the catheter rcmoicd When she was discharged nine dajs 
later, the wound was healed and iirinnn control was almost perfect She was next seen 
two months later when control was perfect and the unno nninfcclcd 



Fig 7 FIs 8 

Ftp 7 — a Neck tn\ ertecl and pui se-strlnp suture tied b reinforcement of pursc-strinp 
suture 6 approximation of edges of pubovesical fascia to tho right of urethral repa r 

Fig 8 — The approximation of the edges of the vaginal mucosa considerablj to tlic e 
one of repair in puhoeeslcal fascia and a little to the left of urethral repair 


Oasl 2 (&MH No 154396)— E M, aged 30 jears, was a single woman when firet 
seen in the clinic in Tulj , 1039 She stated that eighteen months pre\ loush she a cang ^ 
o tor\ se\ore cold which was complicated bj marked frequeiic' , urpenci, ” , 

Soon afterward, dribbling began, especially after ^oiduig A ‘^toscojiic e had been 

elsewhere had ro\enlod no reason for the ditboulty, and Minous t^pos o >cr p 


tnod w itbout miccess 
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Complete ph^ sical and neurologic e\ununntioiis difclosi d no explanation for tlio in 
continence On cxstoscopic examination, no residual urine nns found, the bladder cnpaciti 
ivas 650 c c , and the tone nas poor There nns fine trabeculation of the bladder 'wall, the 
tngonc uas a little atrophic, and the sphincter tone nns not quite normal Just outside 
the sphincter and a little to the right of the midlinc i\ns the opening of a urethral dncr 
ticuluni In a corresponding position on the left side of the urethra ncre tno smnll cellules 
suggesting that the patient might bo de\ eloping multiple urethral dixcrticuln She had a 
negatiie srphilitie histon and the Wassermann nas ncgatne Cistometnc studies indi 
catcd neurologic bladder changes of considerable degree The unue nas uninfected 



Fig 3 


Fig 10 


amt flUfo™ PM8ed‘th"rough’fl1tulou"'trcf\o”x^ln PartlaUj mobilized opened 

sphincter " Closed reinforced Inserted urethral orlflce b suture tightening \csicul 


In the hght of these finding-, u seemed adsisable to trj consersntne therapj before 
resorting to surgers -V sponge pessarx xvas inserted and she n as gi\ en urethral dilatations 
and instillations uith 1 per cent siher nitrate In addition she it ns taught to empty the 
dnerticulum by digital pressure after \oiding hht obtained considerable relief and married 
She xMis next seen in Tuh, lO-id, ^ust fixe xxecks after she had been operated upon 
elsexxhere for incontinence The bladder capacitj xvas small md the xugiual mucosa xtas 
xerv irregular and markedlx inflamed It xvas exident that urine xxas seeping into the 
\ agina from a flstulous tract connected xvith either the bladder or the urethra She vras 
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l>lnced Hi)on a roRiino to roho%c the infection of the bliilclor and ingina i\ith the liopo that 
the fistulous tract iionld dost, hut it did not On cistoscopic evamination in Fobman, 
it Mas found that the urethral dn erticuliini iias still present and had increased some 
ivhat m S17C rurthorinore, the deep end of the dn crticiiluin i\as connected bj n fistulous 
tract which dniined into the anterior iMill of the \agina at a point 3 cm from the cervix 
and a little to the right of the niidline All efforts to pass a filiform through the vaginal 
opening of the tract into the sac of the divert luilum were unsuccessful Honev'or, indigo 
carmine injected into the urethra appeared iii the vagina A catheter viith attached dis 
tensible bag previouslv described v\ns then passed into tho dn ertiLulum and filled with 
15 c c of Mat or before causing anv discomfort It could be verv easilj felt under the trigone 
Because of the neurologic changes previouslj mentioned, a preliminary suprapubic 
evstostomv iias performed Under a regime of sterile drainage and vaginal douches inth 
Bakin s solution the vaginal mucosa soon became quite normal Since it was impossible to 
pass a filiform through the fistulous tract, the operative procedure in this case varied some 
what from that pircviouslj presented The vaginal mucosa was incised over the distended 
diverticulum and its edges elevated An incision similar in length and direction but a 
little more to the kft was then made in the pnbovaginal fascia and carried into the fibrous 
sheath of the diverticulum until a good line of cleavage was found close to tho attachment 
of its mucosal lining The sac consisting of a mucosal lining covered bj a thin sheath of 
fibrous tissue was freed from its posterior and lateral attachments ns much as possible 
The water in the bag was released, tho catheter removed, the sac opened, and a filiform 
passed through tho opening in its end aiul into the v aginn The incision in the vaginal 
mucosa was then extended along the course of tho filiform to the vaginal orifice of the 
fistulous tract around which a cuff incision was made (Fig 9) Tho edges of the vaginal 
mucosa were elevated from the pubovaginal fascia which in turn was incised and its edges 
elevated The fistulous tnict and the diverticulum sac were removed and the wound re 
paired in the same manner as described in the previous case In addition, the sphincter 
muscle was tightened by means of a No 2 chiomic catgut mattress suture which was placed 
before the edges of the pubovagmal fascia were approximated (Fig 10, h) 

The gross specimen consisted of the verv thin walled, epithelial lined sac of the diver 
ticulum and the attached fistulous tract with a cuff of v aginal mucosa at its end Unf or 
tunatelj , because of the exigencies of war no microscopic studies were made 

Except that no insulin was giv en, the postoperative care was essentially the same as 
in the previous case The suprapubic tube was removed sixteen days after operation, and 
the patient was discharged two weeks later AtTien she was discharged, control was perfect 


DISCUSSION 

^iVTiile GDI knowledge of the symptoms of this disease is quite limited due 
to our meagei personal obseivations and the scaicity of information on the 
subject in the liteiatuie, it seems safe to assume that for the most pait they 
tvill be quite similar to those of the urethial diverticulum In addition, we 
beheve that in most of these cases, theie will be uiinaiy incontinence con- 
comitant with vagmal irritation and dyspaieuma In two cases wheie the 
tumor was piesent foi some time befoie diaiiiage was established, the patients 
were qiute sick, havnng chills, fever, nausea and vmmiting, and low back pain 
All of the patients had frequency, urgency, dysuiia and uiiiiary obstruction 
in varying degree ~ 

The diagnosis of this condition is not difficult once the posm i itv o 
ureterovaginal oi vesicovaginal fistula has been mled out and t e 
of an uiethial diveiticulum pioved In spite of the fact tint unnaiv 
usually causes considerable inflammation and edema o t le Vavilin i > 

caiefiil inspection of the vagina will usually disclose 1he vaginal oi.fice of the 
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fistuloiis tiaet connecting the sac of the diveiticulnm mth the vagina The 
appearance of indigo caiimne in the vagina following the injection of the dve in- 
to the sac of the diieiticulum ofters convincing proof that a iirethiodiveiticnlo 
1 aginal fistula is piesent In oui eases a vaginal examination after the introduc- 
tion and distention of the nibbei bag in the sac of the diveiticulum gave us suffi- 
cient information coneeining its location and size "Where further information 
IS necessary it might leadily be obtamed by means of steieoscopic-roentgeno- 
giapluc studies foUoiving the injection of an opaque natery oi oily x-ray 
medium into the sac of the diveiticulum 

In both of oui eases because of the si/e and location of the sac of the 
diveiticulum and the presence of diabetes ui one and neurologic bladdei changes 
in the othei it seemed especially adiisable to lemoie the fistulous tract and 
sac of the dneiticuluni nith as little trauma of the adjacent stinctiires as 
possible On sei'eial occasions, ne had successfully treated a large bladder 
diyerticulum by lemoiing its mucosal lining and diaming the collapsed fibrous 
sac according to the method deseiibed by Geiaghty It occuiied to us that 
the presence of a distended lubbei bag within the sac of the diveiticulum 
might enable one to find moie easily a good line of cleavage in the appioxi- 
niate neighboihood of the attachiiient of the mucosal lining with the fibious 
sheath of the sac If this iveie possible, the opei.ition could be peifoimed 
with gi eater facility and with no fear of injuiing impoitdiit neai-by stiuc-r 
tures In oui two cases, at least, this pioied to be tine Eien in those eases 
w’here, due to the presence of infection, calculi, oi tunioi wuthin the sac, the 
mucosal bning is lacking oi if piesent so adheicnt to the fibious sheath that 
a bne of cleavage cannot be found, the distention of the sac bj the bag should 
greatly aid in the dissection of the sae and its accompanying fistulous tract 
Of 00111*86, It IS conceivable that in a iei\ occasional case the uiethial orifice 
of the diyerticulum W'lll be found to be so small that e\ en a small Dourmashkin 
catheter cannot be introduced into the sac Undei such cn cunistances it 
might be possible to intioduce a filifoim through the i aginal orifice of the 
fistulous tiact leading to the sac as described in oui first case The tract could 
then be dilated to permit the mtioduetion of the distensible bag oi a Doiii- 
mashkm cathetei and the opeiation completed accoidnig to the method dc- 
senbed in our second ease 

The successful repair of this condition as in the ease of the vesicovaginal 
fistula depends in no small measuie upon the pieopeiative piepaiatioii and 
most esiieeially upon meticulous postopeiatne care We have found that re- 
gardless of whether the bladder is drained by a eystostomy tube oi a inethral 
cathetei the wound heals better when the patient is placed in a prone position 
on a Bradford frame Diainage is moie diiect, urine does not tend to puddle 
on the flooi of the bladder, and where the iiiethial catheter is used for dram- 
age there is less pressure against the repaired floor of the urethra The bquid 
and loAv residue diets along ivith the pi evention of bow el movements eliminate 
the danger of mjury to the wound due to stiaiiimg at stool, reduce the han- 
dlmg of the patient that otherwise would bp necessary, and deciease the pos 
sibiliti of wound contamination To eoirect am ammo acid and vitamin defi- 
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Liencics that might icsiilt {loin the liquid and low icsiduc diets, n supplemental y 
cumno acid and Mtamiii nilakc is indicaled It is absohilcly essential that eveiy 
piocautioii be obsci\od to make ccilam that llie diainage appaiatiis ivoiks satis- 
factoiily at all times In the caic of the bladdci and wound, w’c have found the 
loiitiiic outlined in Case 1 to be quite satisfucton 

L.O\Cr USIOKS 

1 The uicthiodncilieulo\agnial fistula is a iclativcly laie lesion 

2 An opei-atne pioccduie used succcssriilly in the lepaii of tw'o oi these 
cases has lieen pieseiitcd 

HI 1 I RlNCli? 

GcniKlitv, T T Soutli At 1 15 54 57, 1022 
Hickinbollmm T Brit At 1 1 G13, 1S82 
Parmentor, r B T Urol 46 470 500,1041 



OBSERVATIONS ON CHANGES IN STATES OF MENTAL DEPRESSION 
AND TENSION FOLLOWING SURGICAL SECTION OP 
CERTAIN FRONTAL LOBE PATHAVAYS 


Willi P Yak Wagikfv, SI D , Rochestfr, N Y 

(From the Dtiiswii of Ncvrosurgery, VitnertUv of Fochcstcr School of iledtcinc awl 

DenUs(ry) 

I T WOULD appeal that a prcfiontal lobotomi oi the smgical division of the 
long Mhitc fibei association pathways i mining between the coilcv of the 
frontal lobe and the stiuctiii'cs posteiior to them has a dramatic, marked, and 
usually beneficial effect on certain abnormal mental slates The abnormal 
mental states that appeal to icspond most favoiabL to such a surgical division 
of fibeis are those in vhich mental depression and “tension” slates pi'cdorainate 
A careful stud^ of this pioblcm has been made hi Fi’ceman and Watts and re- 
ported in then nuraeious publications It has been speculated and argued that 
the lebef from states of depi-essiou oi tension icsiilts fiom a dnision of fibers 
running between the frontal coitc\ and the thalamus AVhcthci it is necessan 
to dmde all of the othei association pathuais m the fioiital lobe is stdl open to 
question In oidei to gain fiuthei infoimation on this point only certain tracts 
were divided and lesponses noted The follomng ease lejioits ma^ lend some 
small increase m knowledge on this subicct 

A luuqiie opportuniti came to hand in 1940 A male patient (H H, 
Case 1) uas lefeiied Ip lus pliAsicinn because of an incapacitating mental de- 
pi’ession A pietrontal lobotomv ns desciibed bj Piceman and Watts was eai- 
ned out (Fig 1) A dasired and salisfactoiy lesult v ns obtained The patient 
letumed to v'ork as an accountant in a gas and elect iic office He was enough 
mipiessed b^ his own i-esult that he secured the lelease of his sistei from a state 
hospital (CP, Case 2) , she had been a patient theie foi some ten months, follow- 
ing a piolonged mental depression which the bi othei considered similar to his 
own Tliey proved to be as similai iii temperament, habits, and general leaction to 
situations as am brother and sistei could be In the case of the sister a bilateral 
niir hole was made under local anesthesia in the tcmpoial region The ai’achnoid 
was opened on each side Wlute fibers were not touched Followung this the 
wound was closed. The patient was obsened for a period of ten da-is No 
change ui the mental state was noted At the end of that time a second opera- 
tion was performed at which time the anterior half of the corpus callosum was 
evposed and di\ ided A cut w’as then made latemllj into each frontal lobe white 
matter in oi-der to dmde the fibeis anterior to the caudate nucleus (Fig 2) 
This patient made a icn salisfaetoiy lecoieiy, the details of which are set forth 
in the case lepoit No difference in the clinical result m the brother and the 
sister can be noticed Both appear to be making a exy satisfactori' progress some 
five veal’s after the described pioceduie 
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The question ^\ill natuialh be laised tonceining tlic effect of the divisioi 
the fibers m the coipus cullosuiu on a state of mental depi'cssion and tensi 
In the coiu'se of a stud'i of the spiead of an epileptic attack, the coipus callosi 
has been divided in pail oi in its entiielv in ovei a seoie of cases It is believ 
tiiat It ma-^ be said intliout anv question that such a division of fibei-s lias lit 
if any effect upon mood, elation, mental depicssion, oi tension 

In a thud ease in point a section of the antenoi half of the coipus callosu 
Mas earned out plus a bilateial division of the white fibei's anteiioi to the hea 
of the caudate nucleus This patient had become alcoholic and suicidal secondar 
to a chronicalh depiesscd menial state The depieasion was pi'omptly aiiestei 
foi about foul leais, following vhieh it has leeuiied 



1 Area of division of white fibers In frontal lobes anterior to ventricles (After 

Freeman and Watts 1940 ) 

In a fourth case a unilateral piefrontal lobotomy usmg the Watts tech- 
mque was earned out mth equivocal lesult The an tenor half of the corpus 
ca osuni was then divided Technical difficulties prevented section of white 
ers antenoi to the caudate nuclei No appreciable cliange in the mental state 
was noted 

evSE REPORTS 

Case l (No 172324) — H H, aged 40 years, was adnutted to Strong Hcmonal Hospi 
tal, Dec 2, 1940 

At the time of admission tins office worker stated that he hod alwajs been “nervous 
mgh strung, and depressed ’ ’ He gave a long and detailed account of various emotional states 
m which he had been and had them listed on paper in chronological order Fear had been the 
core and subject of the theme for the outstanding complaints At the age of 0 his mother 
fell downstairs He became so frightened that he was “frozen with fear" and was actuallv 
unable to mo\e for a time l\3nle a student in the second grade he wns reprimanded for some 
‘J'uial happening and became so terrified that he lost control of the bladder '^ince the age 
of 15 ho had liad difficultj m sleeping He wns married at the age of 24 and is the father of 
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t^\o cluldren The marriage did not prove to be a compatible one His mfe was ovidentlj ns 
unstable emotionallj as he, and there had been constant argument and bickering over tlio 
period of sixteen years of married life The infc uns confined to a state hospital in 1045 
because of a serious mental depression but improied follouing the use of insulin shock The 
patient continued to work for a gas and electric compani as an auditor for a penod of some 
eighteen lears prior to cntrv There were nianv lapses and much loss of time because of 
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“feeling depressed, crying spells, and inability to go on mth it ’’ Some four months prior 
to entry he was admitted to a state hospital where msuha shock therapy was tried ivithout 
notable improvement Since then he had seen many phvsicians for the complaints and had 
about all of the psychotherapy that could be offered Just prior to admission, he had been in 
a sanatonum where he had been treated by means of sedatives and baths In spite of these, 
ho contmued to be markedlj depressed, had prolonged crying spells, interspersed with periods 
of great fear and anxietj over the outcome of his own illness, what would happen to his fam 
ily, the general state of the community, and the nation. From a practical pomt of view, he ap 
peared to be totally incapacitated for any useful work or for living m the community 
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Tho neurologic oxnimmtion was entirely normnl TIio genornl phjsicnl examination was 
normal All Inborntorx data nere normal, mclmling an clectroenceplialograni The opinion of 
tho department of p«ichintr\ nas that tho patient was suffering from a mood disturbance 
depressive state 

On Dec 7, 1940, a bilateral prefrontal lobotoni^ was carried out under local anesthesia 
The technique described bj Watts was used After the last incision in white matter had been 
made, the patient became quite niarkedlj confused Ho did not develop symptoms referable 
to the autonomic nervous svstem such ns loss of sphincter control or marked sweating He 
remained confused to n mild degree for approximately one w eck to ten day s Following that, 
he became clear mentally and was discharged on the fourteenth postoperative day At the 
time of discharge, he made tho comment that “I have left all of my troubles in the operating 
room ” 

In the mtervening file years tho patient has continued to work at his yob ns an ac 
countant He has worked for two separate companies There haie been periods when he has 
been irritable, when ho has been under a moderate amount of tension, and has required the 
use of phenobarbital for short periods of time It would appear that ho had adequate grounds 
for the irritations and complaints in that there was a most difficult family situation Tho 
patient’s wife became more and more depressed and as prenously stated was finally admitted 
to a state hospital wnth a diagnosis of schizophrenia Following her improvement, he also 
became more placid 

In summary, it would appear that this patient has made a near complete recovery from 
the complamts of fear and mental depression and an excellent adjustment to his problems and 
surroundings On the whole, he appears to be reasonably calm and deliberate, and to be able 
to reason and plan and calculate, in a normal manner His periods of depression are short 
lived and relatively minor The patient himself appears to bo much satisfied with the result 


Case 2 (No 175483) — C P, aged 40 years, sister of H H (Case 1), was admitted on 
March 2, 1941, with a complaint of "worry and fear that I can’t get anything' done ” 

This patient had been worried and fearful all of her life over one thing or another Like 
her brother, fear had been the central theme of the complaints In childhood it was inability 
to get along m school although she did moderately well Later on, it was worry over her 
father ’s finances, although they were in good condition After marriage, it was regarding the 
future of her son and whetlier she was domg the right tiling in brmging him up m order that 
he might avoid her difiiciilties She was particularly worried about whether he would be good 
in arithmetic because she was not good at it and felt that she could not help her husband 
with his busmess properly because of it 

About one and one half years prior to entry, she began to w orry n great deal about the 
household duties and her husband’s business She would sit for hours holdmg her hands and 
neglect the housework Her husband developed minor diflSculties with his business and sold 
a part of it She became convinced that slie could no longer do the bookkeeping although he 
afilrmed she was doing it quite well At about that time she developed ideas of persecution, 
thinking that people were conspiring to rum their busmess and to take lier husband ’s affections 
away from her At about that time, that is. May, 1940, she attempted to commit smcide bi 
dnnkmg rubbmg alcohol Following this the patient was committed to a state hospital m Mni , 
3940 


During the patient’s stay m the state hospital she was markedly depressed She sat 
by herself a great deal of the time, wringing her hands and pullmg her hair She was sus 
picious that the food was bemg poisoned She felt that she was being discrrmmated against, 
and that her family had lost all mterest m her 

Tho physical examination showed a thm, lean, wiry woman who had good 
her surroundings She would sit by herself a good deal of the time picking at er c ° 

No actual crymg spells were noted but the patient hod a very unliappy loo an ne r 
She did not seem to have any sense of humor She was very discontente * ndnsabilid 
'N.th the treatment She was slightly irritable at times and was doubtful of the advisab.bti 

of commg to the hospital at all as her brother had advised 
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Her htrctim of tlioiiglit was unusunlh acfuc for n imtjcnf mfli a deprcpHion Her ston 
was told at groat length, at great detail, and iii a logical chronological order Her coniorsn 
tJOE Tins relei-ant and coherent EcsponseB to questions vcrc prompt, complete, and to the 
point mtliout mnibling The general phjsical cxaimnafion was normal The neurologic ex 
anunntion was normal All Inboratorj data were within normal limits, including an electro 
encephalogram 

The psjchiatnc opinion was that the patient nas suffering from an agitated depression 
(involutional melancholia) 

On Marelv 10, 1941, a. burr hole nas made m each temporal region over the coronal sutures 
This was carried out tinder novocain anesthesia until the dura mis exposed At that time the 
patient beeaiue so restless and unmanageable that a general anesthesia had to he resorted to 
The arachnoid uas opened on each side The incisions in the bmin nero not made At that 
point the wounds were closed 

During the following ten dn>s the patient appeared unchanged in behniior There was 
no change m physical examination 

On March 19, 1941, a right frontoparietal bone flnp was turned down cnrrvmg the flap 
across the longitudinal sinus oicr the left hemisphere for npproximntch one inch The pos 
tenor limb of the incision in the bone was npproxinmtch one inch posterior to the coronal 
suture The anterior portion of the corpus Lnllosum mis exposed and diiided The incision 
m the corpus callosum extended from the subcnllosnl ginis backward to include the anterior 
lialf of the corpus callosum The anterior commissure was divided A good ex-posiiro of the 
infundibulum and optic chiasm and lamina tcmiinnlis was had The right limb of the fomix 
w is dnided \n incision m the white iiinltor anterior to the caudate nucleus was made bi 
laterallx The area of the cut was estimated at 1 to 1% inches square Following operation 
the patient became mnrkcdh confused for about ten dais She exhibited, for a few days, 
periods of sham rage which had been seen in other patients who Imd hnd frontal lobe white 
fiber sections The sliglitest irritation of the xkm about the incision or about tlie bodi surface 
led to complaints of groat pain, screaming, and comments of an irreloinnt nature, such ns, 
“you’re drninmg the blood out of me,’’ “don't let that blood touch me anywhere,” “you’re 
tmng to kill me ’ 

After about ten. dais of this behavior she became oriented, quiet, agreeable, and niueh 
more cheerful She was discharged from the hospital six weeks after operation 

The patient was seen three and one half months after operation, at wliioli time she 
was doing all of her owai work She was able to look after a garden, do her own market 
mg, and slie was no longer worried by the minor eients about the house She had gained ip 
proximately len pounds in weight, and looked extremely well 

When seen six months after operation she had improved still more If anything, she was 
a little overactive and aggressive rather than being on the depressed side Her memorv ap 
peared to be mtact Her abiliti to reason, calculate, and plan was normal Insight into the 
situation at home was normal 

When interviewed on Jan 9, 1940, nenrlv five years after operation, she appeared to be 
in the best of health She was doing all of her own work and had taken a leading part in 
various church activities She reads magazines pertaining to gardening and assists with the 
bookkeeping m her husband s business She states that she is no longer depressed She is a 
little short tempered at times but no more than she has been for lears Her husband states 
that “she 18 the girl I marned years ago ’’ The patient and her husband are very mucli satis 
fied with the turn of events and feels that she is back to normal 

Case 3 (No 174632) —B B, aged 44 years, was admitted to the hospital Marcli 4, 
1942 The chief complamts were (1) periodic recurrring bouts of mental depression land (2) 
recurring bouts of alcoholism 

This patient evidently was well mentally until about 1934, at which time he stated that 
he had a “nervous breakdown ” Tins was manifested by periods of brooding, melancholia, 
mental depression, and ideas of persecution. He believed that this nervous breakdown was 
precipitated bv a conflict at home, when his wife left him to live with another man Whe-eas 
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lie wne formerh s-itieflcd with nii ott I'lioiiiil ilriiik of beer or iilc, lie b^finii to ilnnk rather 
licavih of hard liquor The driuking bouts would lust from a few duM< to three uiontha At 
tunes ho do%elopcd delirium tremens and e\idcnlK a iieriphcr vl neuritis i-cioiidarj to deflcioncj 
in ntamins After the alcohol boiita the patient was afjain able to earn on with his work as a 
Rtencilcr for a matter of two to three inonlhs before the s,inic process would ngnin occur be 
cause of mental depression lud ideas of perseiution Recauso of these complaints, plus an 
attempt at suicide, he was committed to a state hospital for i period of some sixteen months 
He had several minor jail coinmilnients bciause of difTiLulties wliile intoxicntcd The transfer 
diagnosis from a state hospital was that of "ps\chopathic pcrsonnlitj with n reactive de 
pression " 

The plijaical examination was unreniarknblc In regard to the mental status, the patient 
was pleasant and cooperative at the times seen Psvehomotor activity was within normal 
lumts Ho was in good rapport with his surroundings He was slighth ncrious and ocen 
sionally showed minor tremors of the hand, not of a preoccupation tj po There were no special 
postures, mannerisms, or attitudes 

Stream of talk was spontaneous and apt to be a little jnicnile at times Howcicr, it was 
relevant and coherent Answers to questions were prompt, adequate, and to the point There 
was no attempt at rhjaning or punning, no slurring of the speech or nphasia 

His mood was pleasant and cheerful at the time seen, wathoiit being too euphoric He 
simled appropriatclv and there did not appear to be nnj flattening of the affect 

At other times when the patient was obsened alone, he sat In the wandow, held his head, 
pulled his hair, wrung lus hands, and when questioned as to the reason for this was hkch to 
make a statement suoli as, “Wliy can’t I feel like I used to ” “Win do I have to get into 
so much trouble ” “I wish I w as over this alcoholism ' ’ ' 

On ilarch. 0, 1041, the corpus callosum was divided dowai to nnd into tlio subcallosal 
gyrus from its mid point fonvard The right limb of the fornix was also divided Pollowang 
tills an incision was made into the tvliite fibers anterior to the head of each caudate nucleus 
The area of division of white fibers on each side was estimated at approximately one square 
inch 

Hollowing this procedure the patient became moderatclj confused for a period of one 
week to ten days He was discharged from the hospital on the fifteenth postoperative day 
Tills patient has been seen on a number of occasions during the ensuing five yehrsu He 
lias been gainfully employed during moat of tins time, usuallj doing some light form of labor 
mg work, such as washing cars Durmg tins period he has remained in good spirits, he has not 
had any evidence of the former mental depression until the fall of 1945 At that time a series 
of events proved ‘ ‘ just too much for me ’ ’ “ My son was m an armj hospital for eighteen 
months and didn’t write to me He came home to get- married nnd didn’t see me ’’ “I’m 
all alone except for my old mother ' ’ He then went on a prolonged alcoholic spree, at the end 
of which he became embroiled in financial difiSculties He wrote checks on a bank for which 
he did not have funds and was taken into custody 

In summary, tins patient appeared to have been largely relieved of the chronic mental 
depression suffered for a period of years prior to operation He has had one relapse nnd is 
now under observation agam 


Case 4 (No 171713) — C S, aged 50 years, was admited Nov 0, 1940, because of 

' ‘ nervousness ’ ’ 

At the time of admission it was difficult to state where the illness began According 
to her husband she became “vers nervous’’ some twentj jears ago, at which time s le was 
huMng a senes of abortions, probably self induced Tins complaint extended over ^ 
of some four years Since then she became mcreasingly hvpochrondrincal and , , , 

got a headache I can’t sneeze because it hurts my head, so I can t get n o my 
The sjTnptoms seeniinglv covered every coneeiyablc «t8teni m the repe cmillow air 

getting her breath from long and furious talking f ° S bid to 

>'«d belch gas She ascribed the gastric eompKints to the fact that she had tlic gall 

tind uppemlix removed because of abdominal complaints 
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The phjsical txanimation shoved a short, stout vomnii vho appeared icrj depressed and 
sad She no\er smiled or appeared to enjoj an} thing She vas constantly worried over "my 
poor cluldrcn, mj head, mj heart, mi feet, my back ” At times she induced skin and nasal 
mucous membrane bleeding bi rubbing or pinching with the fingernails in order to "get to see 
a doctor and tell him my troubles ’ ’ 

At times she indulged in brief erj mg spells Wien with her husband she was apt to be 
argumentative She said that she had not slept in three months He told of her having gone 
to sleep each night on the davenport in the living room for two or three hours and havmg to 
be awakened to go to bed She maintained that she was onlj pretending to sleep to see if 
he cared whether she slept or not Such arguments were unending Her husband stated that 
she kept a cupboard full of medicines and was constnntl) taking something 

Laboraton data were normal 

On Dec S, 1941, a left prefrontal lobotonn (Watts technique) was carried out 

No essential change m her mental state resulted 

On Dec 27, 1941, the nntonor half of the corpus uillosum was divided A division of 
tho right prefrontal white fibers anterior to the caudate nucleus had been planned How 
ever, technical difficulties made this seem inadvisable at the time 

The patient has been seen on numerous occasions since that date For a time she ap 
peared slightly improved Slie smiled and joked occasionnllv and had quite a sense of humor 
when m the right mood Wien having a dressing done she would erv and moan and wring 
her hands and a moment later smile and appear to be enjoving having put on an act In the 
four vears followmg operation she has seemed on the whole to be a little less depressed but 
has not ceased to complain of various symptoms Slie openlv admits gomg to outpatient de- 
partments everj two or three weeks m order to get someone to listen to her She has con 
tinned to do all of her housework and occasinally visits the neighbors, something she had not 
done in years 

In Bummarj, there has been an improvement in mood without any diminution in the quan 
titj or qualitv of subjective complaints 


DISCUSSION 

A small amount of information lias been piesenled to sujipoit tbe belief 
that the bilateral division of the wlntc liber patlivvays between the basal ganglion 
and the frontal lobe cortex is sufficient to secui’c lelief fiom states of mental 
depression and tension Section of more white fibere may be imnecessarj’’ Frani 
a practical point of view the prefrontal lobotomy as described by Watts is a 
desired procedure Division of white fibers only lunnmg between basal ganglia 
and frontal poles via tbe corpus collosum loute is a verv niajoi procedure that 
should not be undertaken without full avvaieness of the technical difficulties and 
hazards 

Division of white association fibere m the coipus callosum pei se is not fol- 
lowed by change in states of mental depression or tension 



SHOULD WE STANDARDIZE THE RECONSTRUCTION AFTER 
PANCRE ATICODUODENECTOI\IY ? 


Hlbmav E P>ARSf, jMD , Rochester, N Y 

(From Ihc Deportment of Surgery, the Uwvcrsxty of Rochester, Sclwol of 
Ifcdtciiic and Dentistry) 

D uring the last decade following the pioneci woik of Wliipple^” and Bmn- 
scliMig^ the opeiation foi icscctiou of the head of the pancreas and 
duodennm has emerged from "ncll nigh nisupei able mechanical difficulties 
to become an accepted siugieal pioccdme In this intcival practically every 
surgeon who has done the opeiation has modified the technique so that a review 
of the methods used makes one di7zi to follow the loops and turns used to re- 
constitute the patient’s anatomv Tweiiti -rune different ways of doing the 
opeiation hare been desciilied, ret theie are onlv a few fundamental principles 
involved It is felt that the emphasis should be slufted from the technique of 
the reconstruction to a study of the pioblenis involved in lestoimg pancreatic 
function, to remove moie adequateh the legional hmiph glands and finally to 
the collection and analysis of sufficient eases to ei aluate the effectiveness of the 
operation in curing cancer 

hfy purpose is to urge a standardized technique of leconstiuction To this 
end the evolution of the technical principles is explained and some problems of 
management discussed, but it would only be confusing to describe the contnbu- 
tion of all authors in this field The readei is ref ei red to the leferences for this 

THE RECONSTRUCTION 

The prmciples underljong the lestoration of the continuity of the digestive 
tract are considered to be 

(1) The use of a letrocolic, end-to-side gastiojejunostomy 

(2) The implantation of the common bile duct into the intestine 

(3) The reconnection of the pancieas to the intestme 

(4) The diversion of the gastrointestmal contents away from the liver and 
pancieas by antiperistalsis 

The chronology of development of these principles is as follows 
In 1938 Whipple reported^^ the use of the Roux Y anastomosis of the m- 
testme to the gaU bladder (Fig 1) The use of tins antipenstaltic loop between 
Ihe gastromtestinal and biliary tract prevents lefliix of gastric contents 
bile ducts The force of antiperistalsis ivas 11011 demonstrated by MalL Or 
nanly, it is sufficient to prevent the devastating effects of cholangitis which may 
follow loss of the sphmetei of Oddi Postopeiative \-iai studies hare shown 

Feh Third Annual Meetlne of the Central Surgical Association Chicago 

feb 22-23. 1946 

ReceUed for publication May 24 1946 


063 



out 





Fig 1 — The Roux 1 principle of draining the blllarj trnct ^\af^ used bj AVhlpple In 1^38 
It Is Important to avoid reflux of gastrointestinal contents into the bile ducts and this Is best 
done by making use ot antlperlstalsls. 



Fig 2, — ^The operation reported by Hunt foreshadovred later developments. His patient 
had the gall bladder removed and the entire duodenum Involved so the common duct and pan- 
creas were anastomosed to the Jejunum 
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barmm to reflux three oi loin inches and then be earned down away fioni the 
bile ducts so it is probable tliat the anlipciistaltic loop should be at least eight 
inches long for adequate protection Theic is giave doubt if an enteroanas- 
tomosis between ty o sides of a .leiuonl loop will 511011-01101111 all of the intestinal 
contents from the biliari tiact Cases ic])oitcd by Cole® would indicate it 
does not 

Hunt, m 1941 ,'° descubed an opeiation (Fig 2 ) that foieshadowed latei 
deyelopmcnts His patient had the gall bladder lenioved so the common duct 
i\as implanted into the intestine On"" 111 the same yeai, and for the same 
reason, also used the common duct It is to be noted that this ivas dictated by 
necessity, as uas also the lemoyal of the entiie duodenum in Hunt’s ease, for 
it was inyolycd m the disease He biouglil the icjumim uii to anastomose it 
end to end with the pancreatic stump 



^ — ^Because of the danger of necrosis of the duodenal Btump it was excised and the 
P^5'^5ht up to unite with the gall bladder A retrocollc end-fo-slde gastrojejunostomy 
^e repair At first six Inches of jejunum were placed between the billaiw tract and 
Later this was lengthened to eight inches when postoperative barium studies showed 
enux of as much as four inches Dennis suggested a sitnliar anastomosis using a longer loop 


In 1941, because of a fatality from necrosis of the duodenal stump,®' and 
because of Ziegler’s'*'’ dissections of the blood supply, 1 removed the entiie duo 
denum and used the jejunum to anastomose to the biliarj’’ tiact and stomacli 
(Fig 3) This simplified the anastomosis, yet retained the antipeiistaltic bilian 
anastomosis, so the piocedure was reported®" As was customaii at that time, 
the intestme was anastomosed to the gall bladder and the panel eas was closed 
Dennis'® reported a somewhat similai procedui'e nsmg a long antipeiistaltic loop 
As experience accumulated it became appai ent that the anastomosis to 1 e 
Ball bladder was unsatisfactory foi two leasons Fn-st, ohstiuctum or 
tion of the cystic duct might present fiee diainage of bile econ , le 
end of the common duct might open to form a biliaii fistula, often unth a fata 
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lesult This led Wlupple^^ in 3942 to implant the common duct into the end 
of the jejunum Subsequenth, his lesults and those of others ha\e proved that 
this adds to the safetv of the operation 

The final step was the anastomosis of the panel eatic duct into the jejunum 
(Fig 4) In Whipple''’ and In CattelP in 1943 This diminished the incidence 
of postopeiatne panei-eatic fistulas Whether oi not it fiestoies panci eatic func- 
tion IS still not settled Biunsclnng® felt tliat c\en nitli the duct implanted 
into the intestine the panel eas becomes fibious and ceasas to function More 



- ^ biliary and pancreaOc flstulas the common duct was united end to end 

the pancreatic duct anastomosed end to side wdth the jejunum (Whipple 1943) The 
poaitlon of the duct and p^creas may be re\er8ed if It Is desired to implant the stump of the 
pancreas into the end of the jejunum This fuIflUa all the requirements of the reconstruction 


infoimation is needed on the ultimate fate of the tiansplanted pancreas in 
human bemgs, foi it is possible that data obtained from expeiiments in dogs 
may not be applicable Tvo methods have been used in attempting to restore 
the pancreatic secretion, (1) by implantmg the cut end of the pancreas into the 
mtestine, or (2) by anastomosing the pancieatic duct to the bowel The im- 
plantation of the pancreas was studied bi CofFei® m 1909 and has been used 
by several sui'geons Child' lUustrated the piesent technique The evperunents 
of Person and Glenn’- showed continuation of pancieatic function m animals 
with transplantation of the panci eas into the stomach 
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The niijistoniosis of tlie jwimiojtlic duel ]ias been done lu Poth^" A\itli a 
siher cannula, b> Zinninpcov^'' with a Mtnllmm tube, In Catlell nith a neciosmg 
suture of the ligated duct, and In Whipple'"' and otheis nitli a small lubber 
tube or catheter (Fig "i) The cut smface of the panel eas is closed with intei- 
nipted siituics, IcaMng the duet piotiuding thiough this sutnic line After 
anastomosis of the duct the pancreas is siitiiicd to the intestine gning a broad 
area of attachment foi suppoi t 



3P1b 5 — The anastomosis ot the pancreatic duct using a small rubber tube U) The end 
O' the pancreas Is clos^ leavInE: the duct protruding The posterior capsule of the pancreas 
I?. to the Jejunum and a rubber tube Is sutured Into the ducU A clamp Is used to pull 

the tube into the bo\\el (Jn) Sutures are placed to unite tlie duct to the Jejunal ^\all 
are tied 'when the tube Is pulled tight (2) Tension Is maintained on the tube '^hUe the 
anterior capsule of the pancreas is sutured (5) The final anastomosis'' The broad attach- 
nient of the pancreas to the Jejunum gives firm support to the anastomosis of the duct 


At present there is not enough evidence to judge winch is the best method 
The only proved benefit from reattaching the pancreas is the elinunation of 
pancreatic fistulas How long and how well the pancreas functions is yet to be 
determmed 

summ^vry 

It appears desirable to standardize the teclinique of reconstiuction after 
resectmg the duodenum and head of the pancreas This would avoid confusion, 
facihtate the operation, and eliminate technical variables in the analysis of the 
end results The evolution of the teclmical developments is discussed to illus- 
trate the fundamental prmciples involved Most of these principles were esta 
hshed by Whipple, therefoie it ■would appeal fitting to call this tie npp e 
opeiation as an acknowledgment of his contiibutions 


1 
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I'^ornhST YoijXo, Jl D , Rochk.stlk, N 'i 
(From the Department of Svrgerp, The University of Rochester School of 
Medicine and Dentiitry, and Strong Memorial Hospital) 

T he objectne of aiiv leeonstiuctne suipical procedme js to restore or im 
pro\e function In addition, if the part is a facial fcatuie, the form of the 
restoied part, to he acceptable, must appioacli the noiTnal as closch as possible 
It IS in} purpose to considei m tins lepoit tlie rarious trpes of nasal losses 
commonly encountered and the methods whicli, fiom per-sonal experience, ha-\e 
seiyed best in attempts to collect fhase disfigiuements 

If the motnating factor is a desire to appioximatc iioiinal fonn and func- 
tion, It seems olmous that one must be thoitnighlc familiai with, and hold firmli 
m mind at all times, form, stiuctuie, and function as a model 

Stiucturc — The external nose, stiiictuially, is a hollow p^ramld in the 
midportion of the face which lests on the maxilla The walls of this p\Taniid 
are made up of skin and subcutaneous tissue, stretched o\ei a fiamew'ork of bone 
and cartilage, and lined b} mucosa 

The skm over the bone bridge is thin, elastic, and loaseh attached, while 
that of the tip is thicker, stiffer, and more bound to the framework Under the 
skin IS a fine, mterlacing network of muscles mnennted bi the facial nene 
These muscles can wrinkle the skm, derate or depiess the tip, and narrow or 
■widen the nostiils In the lower animals then function is useful, but in man 
function has been practically lost and is of little importance This is fortunate 
since one cannot restore lost muscle 

The normal nasal skm has a texture and color which blends impel ceptibly 
wnth the surrounding skm of the face This ma^ seem obvious but is of im- 
portance There is often a temptation to reeonstiuct nasal losses with tissue 
from some area normally corered by clothmg The advantage, of course, is that 
the scar of the donoi area is hidden, but the i esultmg nasal repair is usually dis 
appointing It is best, if possible, to repair nasal losses with skin which rvill 
match m texture and coloi 

The skeleton of the nose is half bone, half caitdage The uppei bony half 
of the nose resting on the maxiUa can support itself, but the lower eai-tilagmous 
portion cannot m itself eompleteh maintain the contour of the nose without 
the added support of the nasal septum The cartilaginous skeleton is composed 
of two s}'mmetiical pairs, the lateral caitdages and the alar cartilages These 
are so arranged that the alai pan can more in telescopic fashion over the lateral 
pair 

In nasal losses it is impractical and unnecessary to attempt to restore the 
nasal skeleton in detail but it can be simulated fairly well by either a long 
cantilever strut restmg on remnants of the nasal bones if present or, in some 
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FJg 1 — Columellar absence 
If the columella Is lost or ab- 
sent, It can be repaired from 
adjacent tjsaue such as the upper 
lip or by tissue brought in from 
a distance The latter course 
was decided on here since the 
upper ilp was so deficient. The 
complete deformity la an almost 
constant one which occurs when 
the premaxllla Is excised In 
double harelip The final restora- 
tion of uhlch the columellar 
construction is only a part was 
accomplished by advancement of 
soft tissues on maxilla trans- 
ference of lower lip flap to upper 
lowering nasal profile line re- 
positioning alar cartilages re- 
moval of protruding Ion er bor- 
der of mandible and construc- 
tion of an upper denture. This 
was done In nine operative steps. 

The columella was con- 
structed from a small hand flap 
as shown in jf The way this 
small addition helps to corr^t 
the deformed nasal tip can be 
readily seen In comparing the 
preoperatlre photographs a b, c 
wltli the final appearance, a, e f 
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Fig 2 — Alar rim loss This man lost the edge of the left ala from a dog bite (/) Such 
losses can be repaired by adjacent nasal or nasal -cheek flaps In this Instance tissue to r^ 
place the lost alar rim 'svas obtained from the postauricular region. It was carried on a tubw 
pedicle in the submaxillary region (o) This method leases little noticeable scarring ^ht 1» 
not as satisfactory as either adjacent nasal flaps or small forehead flaps The weight of tne 
pedicle tends to cause poor healing at the nstsal attachment, a difficulty not present when naps 
are turned from above downward The color match la good but the texture Is softer and flner 
than either forehead or nasal skin (A) 
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instances, the addition of n iight-aiiglcd post at the lowci end lesting on the 
nasal spine of the ninxilla 

The lining of the noiinal nose is, ioi the mast pait, mucosa The naies 
in pait are lined for a shoit distanco hy skin whieh ehanges into mueosa The 
Immg normally secietos mucus •wdiich keeps tlie intciioi of the nose moist In 
extensive nasal losses thcic is no handj site from which enough mucosa can be 
safely taken for icpau’s Slim is not an cntncly satisfactoiy substitute foi 
mucosa hut is the best available The gieatest objection to a nasal lining of 
skin IS that the epithelium macerates and gl^cs use to an unpleasant odor This 
occiii's more often wlien the lining is composed of a flap of skin and subcutaneous 
tissue than when a fiee giaft is used This is piolialily so because, in the flap, 
oil and sveat glands continue to function and these sccietions mixed with the 
constantly desquamatmg outei epithelium gne use to the odor A fiee giaft 
of skin of less than full thickness is less objectionable m this lespect but has 
other disadvantages Among these aic the lowei peicentage of complete take, 
and the tendenc^ of the icconstiuetcd aii\\a\s to con ti act 



j 3 — Loss of linlnp This 'wonioii had almost complete obstruction of the nares fol- 

lowing spontaneous healing of a chemical bum (a) The alae were mainl> present but con- 
Im\ard and healed to the columella. This loss was primarily of lining within the 
noatrlls Nasal breathing was restored by dissecting the alae free from the columella ana 
replacing the lining by Thiersch grafts held In place on wax forms (b) 

Function — The nose is an accessory oigan of respiiation An taken in 
tluough the nose is warmed, moistehed, an^ to some extent filteied This func- 
tion is, of conise, not indispensable as an can be taken in thiough the mouth 
After 1 econstruction this function is not usually entirely lestored to noiiual 
Smell IS, of course, a piunary nasal function, although no longei lughlj 
important Loss of the external nose does not appreciably affect tins sense 
The nose is also an important part of the speech apparatus In certain 
Rasalized sounds it is important that an pass simultaneously throng i niou 
Rose Moieover, the air-filled nasal compai’lnient togethei viti tie par 
sinuses forms a sounding boaid vhich gnes lesonance to the roice 





Fig- 4 — IjOSS of lining -with contracted covering Congenital sj philltlc destruction of tiie 
nose such as this girl had Is no longer common The deformltj presented is rather h-plcal 
The ulcerative process destroyed the nasal septum and columdla and presumably adjacent 
nasal lining Healing resulted In dense scar contracture which caused the nose to shrink 
inward (f, h) The problem -a as to dissect out the scar so that the nose could be brought 
forward and expanded and losses replaced A forehead flap was let Into the nose through a 
transverse Incision abo\e the alar cartilages after the scar tissue had been dissected out from 
an Intraoral approach and ultimatelj used to replace lining of the nasal floor and lower half 
of the nose (a, 5) The remainder of the flap was used to construct the columella (6, ol and 
lengthen the nose (c, d) The latter was done by a crescentic Insert of both lining and external 
skin Just below the nasal bones In g and k are sho-wn the lengthened and ad\anced nose and 
the reconstructed columella. The entire forehead flap was used and the spilt graft used to 
cover the forehead should be excised and a full-thickness graft applied The parents howevei 
did not bring her back to have this done. The amount the nose was brought forward Is shov n 
In e 




5— ParUal loss with distortion In nU recons^cme ^g^^®^naaequate 

be formulated before starting This patients P^st h^to^ probaW accident (a b) 
WMnlng At the age of B > ears most of the nose was b}™ since the accident he had 

20 years of age when I first saw him In the fift^ri 5 * a There were \"<^®tonal 

subjected to twentj -three surgical lu cvldentlj been lost, ^d 

^rs on the forehead and on the right upper b™, much had been done ai^ so Itt^ 

bb the thighs where free grafts had been bbtelned S done. Tills bellrf 

accomplished that the narents were convinced that nothing statements that me 

^gthened bj the fart^hars^me of the fbUures had bee^ ac«pta^ 
blood was bad Thej were flnallj Columbia and left ala bring ^cm do^ 

rei^lr could not be done Tlie plan was ^ol ^ .P'® .bridge and rc^n 

Into normal position line Uie mid-portion of Uie nose i forehead flap (c /> 

struct nasal covering Md lining of the left »‘d« of “8 "b^onths later an nntogenous 
^ done in eight operative steps. At ^ fl"“> o^^o^Ol’^ted nose to final appearance shown (c, 

rVMl-;‘efy ^tl''e^'fta“S^h^aS«o »bnted 
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Assoc\ated, Functions — Tlieic axe othex functions whielx do not depend en- 
tirely upon a functioning external aiiway but ivlucli are aided by their patency 
Among these may be mentioned laeiimal dianiagc, sinus diamagc, and the sneez- 
ing leflex 

And finally, f believe one must include an estlietic function iihicli is not 
mentioned in phjsiologic teachmg TJus function has been and still is a diffi- 
cult one fox the medical frateinitj to accept, but is as real as nasal bxeathing 
It is a fact that in most human beings tlieie is a desixe, more poiiex'ful in some 
than in others, to conform in appearance to a somewhat geneial norm A major 
deviation from the accepted standaxds may make the individual tlie object of 
unsobcited concern and pxoducc xeactions of self-consciousness and feelings of 
infenority The psjcliic distuibance vanes intli the individual, in some it may 
be of no importance, m otliera of sucli magnitude that it is out of proportion to 
the actual deformitj’' And on tlie economic side, a nasal disfigurement may he 
at times as gxeat a handicap as a disabled hand 

The Nose and Its Relation to the Face — Theie aie certain facts about the 
relationship of the nose to the face which should be kept in mind m any nasal 



6-^ongenltal nose This ia not a true loss of nasal substance but is due to 
cessation of the normal embryologlc process of nasal formation. The detormiti is rare but if 
enough tissue is present which was to be nose It should be saved UsualU there is a fleshy 
mass attached above the external canthus which represents the abortive halt of the nose This 
at times may be lined centrally by mucosa. In this case the mass was solid Uie Invaglnated 
area on Its base not having progressed to formation of a tube (e) It uas attached by a 
pedicle about H Incii In diameter As the mass was to have become nose it would seem that It 
should ha\e the same growth rate and other requisites for saUsfactorj repair material It was. 
therefore, decided to move the mass down into position allow It to grow and at a later time 
supplement It, if necessarj and perhaps open an airway This was done In six operative steps 
one of which Included correcting the displacement of the right internal canthus (A [a, b, c, dj 
B, O) The child Is noa 12 years of age (g, h) The nose Is short and a 111 soon be lengthened 
by an insert of lining and covering in the mid-portion As roentgenograms show absence of 
ail sinuses on the right and only one large airway I have decided to leave the right side as a 
dummy without nasal function. 
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reconstiuction These aie not ns impoitnnt in lepamng nasal losses as in 
alteiing the sliape, size, oi position of the distorted but intact oigaii Tins is 
tree because one is Innitcd in leconstiuction to producing a stnictiue uhich 
meets gross rcquiiciiicnts but nc\ci has the finei aspects of tlic iioimal Tlie 
following facts suffice in lepaiinig nasal losses 



a h 

Pig 6 (.For complete legend see opposite page ) 


The uoimally pioportioned nose when vieived from the fiont should make 
Up the middle third of the face Tlie distances from the hauline to the root of 
the nose, from that point to the tip of the nose, and from the lower dim to the 
Rose should be loughly equal to one another Deviations from this relation 
makes the nose eithei noticeably shoit oi noticeably long The distance between 
the eyes should equal the length of the palpebral fissures, and, in tuin, be equa 
to the distance fiom ala to ala at the base of the nose The nose is in the e\act 
midline of the face and its two halves are sj'mmetrical 
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Pig^ 7 — Total losa of lo« er half of noae This man had a persistent, recurrent, basal- 
cell carcinoma of fifteen to tuentj ^ears duration (a, 6) Kadlum and electrodesiccation had 
been used manj times Because of the disfiguring loss alread> present, I advised that the 
lower half of the nose be destrojed and a neu one constructed The nose nas removed and 
constructed in five operathe steps (e /) This man has almost no forehead disfigurement 
since the forehead was grafted ndth a full thickness graft from the clavicular region nhich 
matches almost perfectly (c d) 
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Noinialh llio vcilu.il lu'ifilil <>i Hu' upixM hp is •ibout onc-tlmd of the nose 
to dun distonoo Tins has .1 heanns on the h.nnionions iclalionslnp of the nose 
for if the hp IS shoit, tlio nose looks lonfioi I tom in ft out, mIuIc a quite long 
uppei lip iiinv coiiipcnsaU' foi *111 ahiiotiitalh long nose The a ne cime oivn 
iiaid giaecfulh and sMiimotucalU to iiulose the nosliil openings whose axes 
should he seilical Fioiii in fioni the iiostiils and the base of 
barclv Msible The pManiid.d mass ol the nose should use steadily and ' 
metnoarn, sMthout Intel al exeies<enees 01 indentations, fioni its base at 
alaeto its apex at the mot 1111010 nose loins foichcnd 

The noimal pioftlo new ol the nose laiies gieath 
relatioiislnp whieli is eonsidoied most pleasing The coisa ° ' 

should be almost but not (pule sti night The angle foiinec n ic n 
the vertical line of the face can laiv onli Mithiii lalhei naiiow 
being noticeabh abiioimal An angle below SO dcgiccs giies an ap 
flatness while one len little aboie 40 demees will be un u i piomine 
columella in profile foims an angle of 00 to 10 1 degiccs wit 1 1 le 
larger angle is the moic pleasing, piobabK bciause in c 11 too , -ii 
age the nasolabial angle is alwavs gicatci than 00 degiees and 
creases with growth and age Hence the linnccl-np tip is as-socia e 
cence and in the adult gnes a moic i out hi ill appeal anee 

These facts arc 11011 kept m mind in nasal lepaiis details 

somewhat theoictical intcicst since it is not jiossiblc to lepro vice ^-ifiiio the 

of the normal nose One should bo able to constiuet a nose ^ 

requirements of smimetn, length, piofilc angle, geneia le a 10ns 1 
and functions in a ncailv noimal maiiiici 

Porlwl mid Co,,.pMc -ilo-t of tl.c 

and complete losses aie due to eitliei mjniy 01 disease 01 ^ ^ When 

occasional mstances tlicie mai be congenital absence 0 pai s 0 pnuipd out 

all three elements of the nasal wall hare been lost, i epaii 1 enlacing 

hj recoiistmctnig the covermg and lining tiom skin an , 1 nec , 
the lost fiamework whether hour 01 caitilagnioiis with 

most mstances is seemed fiom the foiebead This site eorrect 

means some disfigurement because the coloi and tex nre 0 , , 

and Its thickness is such that it accommodates itself easi ° ° patient 

experience the scars on the foiehead aie moie leadih -<; 2 ttsel those parts 
than a flabby, soft-skinned, off-coloi nose In pa This at times 

which lemam, if acceptable, are saved and used m 1 

may mean movmg them fiom distoited positions, u contour than one 

d not deformed, a displaced ala, for example, is of better 

that can be made hands resolves itself 

The repan of a fnll-thickness loss ^ „ndei local anesthesia 

into about five opeiative steps, three of w nc m delaved on the forehead 
-■I flap of the correct size and shape is e These two steps are done 

on two occasions about ten to fourteen o^s third step under geneia 

nndei local anesthesia without hospita za mn 



680 


SURGliifV. 



Flgr 9 — Prosthesis An artiOcial noao is particular!} laluable In a case such as toh 
The woman had a history of repeated recurrences of hosal-cell carcinoma oter a period o 
fifteen years She had been treated elsewhere and at one time had had the left half of 
nose reconstructed from an arm flap This had been removed because of recurrence Th 
defect (o) resulted from extensive cauterization and subsequent sequestration of the bone o 
the aheolar ridge, hard iialate and medial walls of the antra. Because of the repeatei 
recurrences a long period of observation was advised following healing During this time sh 
was helped greatly in speech deglutition and appearance bj the denture (a) and the prosthesi 
(be) which we constructed for her 





Pig 10 — ^Replacement of nose in a general facial reconstruction One la oocaslonallj 
called upon to resurface and readjust to normal most of the face The skin of this mans (oi 
face had been burned oft. The alae of the nose, the ejehrons and helices of the ears POt® 
gone The e^elld8 were contracted off the globes and It was barelj possible for him to open 
his mouth. The right cornea -nas ulcerated a hen first seen and hence the first thing done vt as 
to dissect free the eyelids produce lid margin adhesions and free graft the lids In 
this vision of the right ey'e was lost from scarring The general plan a as to resurface me 
cheeks Ups and nose from a chest flap (p h) This a as mo\ed upward on bUateral tut^ 
(b o, d) The forehead and eyebrows were free grafts and the rlras of the ears s^U 
tubes Such a nose Is acceptable (/) since Its color and texture are similar to the recon- 
structed surroundings 
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anesthesia, and ni the hospital, the flap is turned into place and its end folded 
nndei for the lining At this step the foiehead is grafted with either a full- 
thickness or thick split-thiclaiess free graft of skin In foui to six weeks the 
flap IS securely groivn into place and at this time the pedicle is dmded and what- 
evei remams returned to the forehead This step is done in the hospital under 
general anesthesia The letuin of the pedicle means that some of the pieviously 
grafted area on the foiehead is discaided, but this has proved to be a better 
plan than alloiving the foiehead uound to lemain open to granulate and then 
grafting at the time of the pedicle letum A vaiwing period of two to six 




5 h 

Fig 10 (For complete tegend see opposite page ) 

months is then allowed to pass so that whatevei shimkage there may be wfll 
take place Durmg this interim the skm of the new nose softens and decision 
can he made as to whether snpport may be needed The fifth and usnally 
last step IS for necessary modeling and perhaps the insei'tion of a cartilage 
graft to support the tip and dorsum 

In nasal losses, prostheses are of value although limited due to the fact 
that most patients prefei a nose from their own tissues However, m the occa 
sional instance where surgerv is contraindicated due to age or physical condition 
a properlv constructed prosthesis makes the patient less conspicuous an 
comfortable A greatei usefulness is m the coienng of defects 
eradication of malignancy where a ^aitmg peiiod is at tunes neces^arr 

repair can be safelj undertaken 



THE PROBLEM OF CANCER OP THE BREAST 
Samuel J Stabins, M D , Rochester, N Y 

(From the Department of Surgery, University of Fochestcr School of Medicine and Dentistry 
Strong Memorial and Genesee Sospitals) 

C ancer of the bieast IS a problem wlucli concerns the phjsician, the surgeon, 
and the ladiologist alike It concerns the ph'^sician pnmarily for it is a 
disease that lequiies no special tiaming, no unusual instinments for diagnostic 
pin poses, but on the coutiarj^ a clase lelationship betu'een the phjsician and his 
patient Oidinaiy obsei rations of the patient combined uuth a periodic exam- 
ination bA the physician inll go far towaid recognizing abnormabties of the 
breast in their earh stages It has been a source of concern that medical stu- 
dents AVill spend so much time in physical diagnosis of the chest wheie in the 
absence of sjuiiptoms so little is usualh found and uheie the x-iay and electro- 
eardiogiam play sucli a pait in diagnosis So little time and space is allotted 
to a careful evaluation of tlie female bieasts ivhen onlj the ordmary senses 
are required It is a concein to the surgeon foi lus onh hope in prolonging 
the hfe span of his patient is m seeing the condition early He has nothing neiv 
to offer beyond the iveU-standaidized radical siiigical opeiation yhich was 
described bv Halsted, an operation yliich has contiibuted mateiiaUy in those 
patients without glaiidulai mvolyement Anj iurthcr improyement in tecli- 
nique may add to the patient’s comfort but yeiy little improvement ni clinical 
results can be expected from this type of tieatment The radiologist has ex- 
tended himself trj^mg to justifi deep tlierapj m the tieatment of cancel of the 
breast At one tune pieopeiative therapj'- ivas thought to be of definite value 
only to be discarded at a latei date Likewise, there was a peiiod in which post- 
operative 11 radiation was used in all cases Subsequently, this was changed in 
most clinics and onh those eases showing glaiidulai metastases w'eic subjected 
to this type of theiapy The results ot surgeij’’ combmed with postopeiatnc 
irradiation have not even justified this, and in many cbnics today deep therapj 
for cancel of the breast is lestiieted to skeletal metastases for sj-mptoniatic le- 
lief From the evidence at hand this lattci coui'se is the most leasonable one to 
assume Poi leally, what does one hope to accomplish b> iiradiating a chest 
wall that has been stiipped of its contents? No one has shoivn conclusively that 
the last cancel cell can be destroyed by madiation alone In fact, the opposite 
has proved to be the case in that patients commg to surgeiy or post-mortem have 
consistently revealed cancel cells to be present in the iiiadiated areas Such> 
being the state in winch we find oiu-selves, we must attack the disease by othei 
methods Our ultimate hopes lest eithei in pi-eventioii oi m some new method 
of therapy oi nioie piobably in a combination of both In the alisence of a more 
specific theiapy, oni present eueigi sliould be diiected lowaid pievention and 
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, early diagnosis, foi the best lesiilts have been obtained in those patients m 
whom the disease vas local and in ^\holn radical mastectomy had been performed 

In 1903 the death latc fiom cancel of the bieast was 5 5 pci 100,000 popu- 
lation, 111 1933 it Avas 9 9, and in 19M it rvns cslimated at 15 Recent reports 
have indicated that the animal incidence in the state of New York is 60 pei 

100.000 of population, and that 37 out of cvciy 1,000 women leaching adnlt life 
ivill del clop cancel of the breast The incidence of carcinoma of the bieast is 
much highci in single Momcn than m mariicd women ovei 35 years of age This 
repoit is significant in attacking the pioblem, for rvhy should single women get- 
ting closer to the menopause find themselves with an incidence so much highei? 
Cancer statistics arc difficult to obtain, but it is generally stated that tlieie are 
betiveen 50,000 and 60,000 women with cancer of the breast and that between 

15.000 and 20 000 die annually from the disease 

In attacking the problem from the prevention angle, there are inauj factois 
to be consideicd Knramitsu and Loeb,* in experimental studies on anunals, con- 
cluded that the cessation of nursing had a more profound and dominating in- 
volutionarv eftect on the hi cast than castiation The effects of castration became 
manifest as soon as suckling ceased Loch- showed that castration at an earh 
age greatly decreased the incidence of manimarj tumors m a strain with a high 
spontaneous incidence Bittner’ and co-workers in numerous experiments in 
mice hare showui that there is a milk factoi involved, but no such factor has evei 
been shown to be present in the human being 

The relationship of iiui'sing in the pievention and castration in the treat- 
ment of cancer of the breast deserves more than a passing statement Cancer of 
the breast is less common ui w'omen who have home many children and who 
nurse their offspiing for a long period of time On the other hand, m hght of 
Little’s work m mice it would seem more plausible that if there is a known his- 
tory of cancer of the breast m the family, nuining should not be resorted to in a 
newborn female child This might conceivably be a factoi m eradicatmg the 
disease' 


Another influence to he considered is that of the estrogenic effect on mam- 
mary growth Much experimental evidence has been accumulated and some 
chmeal cases reported to warrant some association at least To mention only 
0- few, Lacassagne* was able to show experimentally that the administration of 
estrin mcreased the incidence of spontaneous caremoma in female mice in strains 
characteiized by a low percentage of spontaneous mammary tumor Geschicktei’’ 
Imported producing mammary carcinoma in rats belonging to a stram m which 
no spontaneous mammary tumors occur The tune required for the appearance 
of the mammary cancer was reduced if a higher dally dose of the estrm was in- 
jected or if compounds of greater estrogenic potency were administered Allen 
criticized experiments dependent for their success on the administration o 
niassive doses of estrogen to produce caicinoma, statmg that t e seere ion 
endogenous hormone from the animal’s own glands could not possiWy «PProv_ 
iniate the large doses employed experimentally for this purpose e ® 
possible danger of long-coutoned high lerels of ? 

aatiiral eonatitiient of tbe normal female bodr His lesn a a so i 



686 


^UftGEftV 


unless an lndl^udual is especially susceptible there are levels of estrogenic 
treatment which, so fai as is known at the present, are below the earcinogemc 
level He concluded by stating that if therapeutic levels can be established 
within a safe lange, the dangei can be minimized 

It is generally recognized that glands othei than the ovary produce hormones 
capable of producing growth of the mammary’’ tissue such as the pitmtary, 
adrenal, and testes (Riddle") Ciamei and Horning® believed that the pituitary’ 
thyrotropic factor antagonizes the susceptibditi to estrogen and was able to pie- 
A’ent spontaneous mammary cancer in mice bj the administration of the thyio 
tiopic hormone of the pituitaiy’ gland Clmically theie hare been some case 
reports suggesting a lelationship between cancer of the breast and endocnne 
therapy Allaben and Ow'en'’ reported a case of adenocarcinoma of the breast 
coincidental with stienuous endoeiine theinpy in a single woman of 48 years 
w’ho recened 258,000 units of estrogen over a period of one year for low’ 
blood piessuie She had not i cached the menopause, but menses stopped 
shortly after the m]ections were begun Dining the time of therapy she noticed 
occasional fullness of the bieast Auchineloss and Haagensen^° likewise reported 
a case of cancel of the bieast in an umnarried woman of 47 year’s comcidental 
ivith estrogenic therapy, and suggested that the carcinoma might possibly have 
been mduced by estiogenic theiapv In the light of tlie facts involved m their 
case they concluded that estiogenic theiapy should be avoided (1) m large 
or piDlonged doses, (2) when thei'e is a family history of bieast cancer, (3) with- 
out initial 01 I’epeated elmical examinations, and (4) in patients with chronic 
mastitis, carcmoma, oi any fom of breast neoplasm, either before or after sur- 
gical or radiation treatment Parsons and McCall,” m Surgery (1941), re- 
ported a case of a married woman, mother of one child, w’lth a carcinoma of the 
breast, who bad received estrogenic theiapv o\ei a period of three years Al- 
though they felt definite proof was lacking, they suspected at least the estrogens 
may have played a very major etiologic role in the development of the malignant 
adenocaiemoma that was present in the breast There no doubt will be many 
more additional articles on cause and relationship, but to date the evidence of 
malignancy of the female breast following endocrine therapy is not very con- 
vincmg 

The heredity factor of cancer of the breast is not ver\ clear The experi- 
mental evideuee is most confusmg and just as inconclusive In the human being 
it would seem advisable to considei the lelationslnp from the standpoint of organ 
specificity A family histoiy of cancel generally is of little impoitance, but 
when there is a record of cancer of a specific organ thiough several generations 
one IS led to believe that there is some characteristic w’hich has been handed 
down 

The patient herself is m the best position to lecognize an abnormality in 
the bieast earh It is true that often the patient may be distuibed about a lump 
when it IS not actually present, but such an error is not a serious one Periodic 
examination of her breasts about the mid-peiiod wiU not make her a cancer 
phobic, but on the contian will tend to fortify her if a lump is found for she 
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then IS n\\aie that the condition lias been rccogni/ed eaih Moie emphasis, tlieie- 
fore, must be placed on making the indnidunl lespoiisiblc in part at least for 
her own health 

The symptoms and signs o£ cancel of the breast arc well rocogm7ed and 
need no enlai-ging upon, but it should be cmphasircd that any lump in the breast 
IS abnormal If the oman is single and close to the menopause it is even more 
significant If the lumj) is painless and nontender to palpation it should be con- 
sidered a potential malignant lesion The picsence of axiUaiy glands in a 
woman with a liiiii]) in the breast is significant, and one can tell wnth a fan pei- 
centage of accuracy when a\illni\ glands aic iin oh cd ANHicn 1he^ aic thought 
not to be imolved, theie is a chance for eiioi 


There is no single condition tliat picsents so many pioblcms in tieatraent as 
that of cancer of the breast Piescnled with a woman who has a lump in the 
breast, how are we going to ti'cat it? It is geneialh agreed that one should be 
prepared to go ahead with a ladical masted oniA once the diagnosis is established 
A surgeon treating bicast tumoi's should ha\e a comprehensive laiowledge of 
gross pathologj'', for in most instances the diagnosis can be made once the tumor 
IS evammed Allhougli the ladical opeiation is the opeiation of choice, theie 
8re instances when a simple mastectomy combined wuth removal of axillary 
glands appears to be prefemhlc Foitunateh, todar we sec few' cases of ulcer- 
atmg lesions of the breast, piobablv as a result of education both to the public 
and the medical pi'ofession 'Wlien an iilceiating lesion is present the infection 
should be controlled bi x-inv therapv and chemotheiapv foUow’ed by a simple 
^nastectomy 

The value of x-ray therapy preoperatively has been generally discredited 
and hkewnse discaided In our clinic w'c have likewnse discarded the use of it 
postoperatively, either in the absence or presence of axillary involvement Radi- 
ation therapy is used in those cases with metastatic bone lesions purely as a 
palhative procedure If a lecuri'ence is noted locally or glands leappear in the 
axilla, radiation therapy oi surgical excision is resorted to 


In a series of 193 cases reported by Stabins and Dowdy, some interesting 
observations were noted One hundred fifty-mne, or 83 per cent, occurred in pa- 
tients between the ages of 40 and 70 years, wnth about an equal incidence in each 
of the three decades In seventy cases, or 36 per cent, theie weie no pregnancies 
la 122 cases, or 63 per cent, the lump was located in the upper outer half One 
hundred fifty-six patients, or 80 8 per cent, were subjected to ladical mastec- 
tomy Eighty-six were found to have axillary metastases with a five-year sur 
^val of 27 9 per cent, the lemaining seventy without axiUary metastases a 
a five-year survival of 50 0 per cent These aie not a selected group o 
^orst results were in those patients with the primary tumor located m the m- 
- Her quadrant 'When the condition had spread to involve the axiRary 
internal metastases were noted early and the five-year survival rate was o 
per cent U a study of 298 cases no appreciable difference m 
elephantiasis could be found between the group showing positive a\ 
f'nd the group which did not 
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Holman, McSwain, and Beal,^^ m a study of 100 cases of elephantiasis fol- 
lowing radical mastectomy, came to the following conclusions (1) primary 
skm graftmg had no influence on the occuiTence of swellmg of the arm, (2) 
swelling of the aim could not be assumed to signify recurrence of the carcmoma, 
(3) the presence or absence of metastases to the axillary nodes at the time of 
operation had no bearing on the swelling, and (4) by far the greatest factors 
m the cause of swellmg of the arm were infection and roentgen-ray dermatitis 
In some clinics skin graftmg is lesoited to pnmanly on the assumption that it 
decreases the meidenee of local I'ecunenees There is not sufScient evidence to 
support this contention Howevei, skm graftmg wisely used is of value m im- 
provmg the function of the arm bv leaving the wound open, thus avoiding ten- 
sion and contracture m the axilla 

In recent years the studies on the influence of ovarian function on mammarj' 
growth m animals has I’esulted m clinical research based on the removal of the 
estrogemc influence m women with cancer of the bieast X-ray therapy to the 
Ovanes m bone metastases with consequent sterilization has resulted m partial 
or complete recalcification of metastatic bone foci far removed from the area ex- 
posed to irradiation ivith no therapv directed to the local lesions Stimulated 
by these findmgs, castration bv x-ray therapy was advocated m those patients 
with carcmoma of the breast who had not reached the menopause Objection 
to this method of sterilization is based on the knowledge that the entire 
estrogenic influence is not removed, that sterflization may not be complete, and 
that subsequent piegnancy, a most serious complication, might follow When 
breast carcmoma is noted during pregnancy or lactation, x-ray sterflization 
should be consideied In pregnancy, interruption is a necessity before the fourth 
or fifth month if the cancel is to be conti oiled Certainly subsequent steribza- 
tion is a necessity if control of metastases is to be achieved In general, it 
would be much safei to foibid piegnancy oi the use of estrogens m all cases of 
mammary cancer Hoisley^* repoited on twenty-five patients ivith bilateral 
oophorectomy and concluded that all patients mth breast cancer and skeletal 
metastases who have not i cached the menopause should have sterilization Far- 
row^® stated that about one-third of the premenopausal cases of cancer of the 
breast can be materially benefited by castration 

It would seem that castration is a most radical piocedure to remove the es- 
trogemc influence m the absence of skeletal metastases Possibly some glandu- 
lar therapy antagomstic to the estrogens might be used Testosterone has 'been 
under mvestigation for some time foUowmg the dramatic results published with 
stilbestrol m carcmoma of the prostate Some leports are encouragmg although 
not too comuncing We aie appioachmg the pioblem of mliibitmg the estro- 
gemc influence by such forms of therapy m our clime, but to date are m no 
position to venture any opmion 


CONCLUSIONS 

1 Cancer of the breast concerns the physician, the sui-geon, and the 
radiologist alike 

2 Cancer of the breast ranks numbei one m incidence of malignancy 
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3 Pmcnlion and oirh diaf:nos)s upicscnt tlio best .iitpr(m( li to tin* 
problem 

4 The rclalionslnp of osl logons to androgens in cancel of tlie In east is 
dill lo be dotciiinned 

a The a'^oei.ilion of clc)di.m1nisis with e.nieci of tlie Ineasl is dis( iisscd 
G The linnl.itioiis of \-rnc llu'iap\ arc stressed 
7 Kndieal niaslecloim is the piefer.itdo method of ticatiuciit 
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PILONIDAL CYST AND SINUS 

A New SIethod of Excisiox With Prem.vrv Closure 

HroiiPe R Ziegler, M D , Rochester, N Y , DA^^l) R JIurphet, Jr , M D , 
Tampa, Fla , .vxd Edi\tx IM Meek, ;M D , Grpekw ood. Miss 

M uch space m the cunent suigical literatuie duiing lecent year's has been 
devoted to the deseniition of newci mettiods of ciuing pilonidal cist and 
sums We hope to point out some of the pitlalls of casting methods of tieat- 
ment and to piesent a new teclmique uhicli has nelded good results 

In the past the high incidence of I'eciuiences with any opeiation othci 
than that of “smiple en bloc excision” and open packing led to the almost uni- 
lersal adoption of tins simple method of tieatment Patients weie thus able to 
leave the hospital m a feu dais and icceive follow-up dressings in the office oi 
clinic foi the next two oi three montlis Thcie lesulted a small loss of man-davs 
fiom iiork but the need foi lepeated postopeiatiie iisits and diessmgs for such 
a long inteival was ceitainly not ideal Piuthcrmoie, the end lesult of the 
“open method” of tieatment is a broad seal coveicd iiith thin epithelium uhich 
IS intimatelj- adheient and fixed to the undeilimg sacium by scar tissue intli- 
out the inteiwention of the normal fat pad The mobiliti of the skin and sub- 
eutaneous tissue of this legion which noimalh absoibs the foice of tiduma to 
which it is subjected in evei'jdav life is thus impaiied The same factois which 
it IS believed plav a part in the liigh incidence of this disease m loung adults 
today continue to tiaumatize such an area, and ulceiation iiith breakdown of 
the seal and lecuiient sinus foiniation are common sequelae 

The foiegoiug lemaiks should scivc as an adequate explanation foi the in- 
ci easing attempt on the part of suigeons duiing leccnt leal's to perfect a tech- 
nique of excision and piiman' closuie which will i educe the healuig time and 
late of recuiience The gieat majoiitv of such attempts haie been disappoint- 
mg because the pi unary closuies fail to heal pei pi imam and lead to prolonged 
treatment uhich is fiequentlv woise than the msults of the open method Such 
an opeiation must have as its ultimate goal foui essential consideiations, namely 
(1) a lelatiiely short peiiod of hospitahzation , (2) pnmaiy heabng m the 
strictest sense with a low late of wound complications and lecurrenee, (3) 
lestoi-ation of the noimal anatomic relationship with the piovision of a nomal 
thickness of fat over the sacrum and a minimal scai in the skin , (4) the placing 
of the final scai lateial to the midline of the sacrum, i\luch would be an added 
advantage m nunmnzing the trauma to which it maj subsequently be subjected 
In an attempt to achieve the aforementioned lesults we have familiarized 
oui selves with most of the newei techniques described in the cm rent literature 
durmg the past few leara All have been found laekuig in some respect, al- 
though the good points of aU methods haie been adopted in the attempt to per- 
fect a new technique Thus, the method of SlacPee- and later that reported by 
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Jlutschinnun inul ^lilcliolP (^\lncll bc.ii-s n close u'scniblnnce to the ioimei) 
produce a uudlmc scat uith no undtthmui fni pad Fmlhcimoic m MacFee s 
senes tlic a^crngc bcahn!i time of si\lA-iime (bus is loo lonp aud due, no doubt, 
to the fact that iii his metliod it is ini-ch possible to Iniiifr the skin edg^ together 
hi primarA sutuie so that .iclualh the wound heals b^ gianulation le recu 
rence lato of T2 9 pci cent, which nun be cvoii highci since icsiilts aie unknowoi 
11121 pci cent ol then i.ises, linthei mitigates against its univeiNal adoption 
McCutcheon^ has attempted, h\ the use of foin undeicnl flaps, to secure he - 
mg without tension llowcvci piiman healing is not seemed and he fieely a - 
nuts that postojieialno infection is eomnion, which is, in turn, ic ec e 
long aieiage healing time of thiilv-oighl dais ni his cases A fuitiei oijec i 
IS that the location and tipe ol final seal icsnltnig fiom this met lo may we 
stand up pooih to futuie tiauma The best immediate lesu ts loin piimary 
sutiu-e to date aic those icportcd In Slmte and associates, ^ 

muscle flap as a means ol obbtei at ing dead space and tension e eve 

wound complications woie encounteicd in foiti -eight cases, tie to a aierut, 
healing time with then method wms niidei twmiiti-lwo days ns is lem 
eieditahle, and if siiliseqiicnt follow-up of then seii&s discloses a ow ra e o 
lycuireucc, the method should lie woilln of wnde aeccptniiee owevei, can 
must he exercised ni i-epoilnig "no iccimonces, ’ foi, m the senes heiemi- 
ported, oiil> one of the rccuiienccs would automatically have come o g 
its own aecoid and all six patients left the hospital apparent y lea e wi 

thirty days . , . _ j 

Past experience lias showm that the postoperative woun comp ica 
high recurrence rate nr all attempts at primary closure have ‘laused r 
infection and failure to obliterate dead space The latter undoubtedly lea^ to 
the future development of leeiinent sninscs as emphasized by Oe,ers an , 
while the former may have the same end result and, m a ition, is respo 
for extensive hospitalization and loss of man-dax's from woi n 

lesions are all infected (Rogers and HalP) and since it is well 
tissue IS particularly low in its lesistunce to infection the utmost a , 

care with respect to surgical technique must be observed rue prim 

IS to be achieved , , „„„ xi,p -nn+e 

Primary closure xvith pnmai'y healing has obvious a van healmg 

of wound compbcations and reciurences watli the resultant ^ ^ ^ 

bme can he held to a mrmmum In developing the te^mque abont 
senbed it is felt that rigid adherence to the principles of goo s ^ 

propounded by Halsted has contributed more to t e en ^ repetition 

meision These axioms, even at the risk of boiedom, are 

1 Atra^niatic Surgery — Dissection with the ^ of tissues ai-e 

struments and avoidance of all undue trauma v gen 

advised ^„x accomplished by the 

2 Absolute Hemostasis — Absolute since the D^g of large 

use of fine ligatuies to include onlv the e p^daUon m the wound The 
masses of tissue leads to increased necrosis ^ jjot spend the time 

"ound must be dry when closed and those surg 
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to secuie liemostasis -ttall be doomed to failuie In the opeiation under con 
sideration tins js a most time-consuming and tiling procedure and j'ct an extra 
tbiii;}' minutes in the operating loom can well saie the patient tliiity daxs of 
futuie hospitalization and tieatment Apologies aie not necessary for stressing 
this factor, for residual blood in the wound sepaiates the tissues, produces dead 
spaces, increases foreign body leaetion and seal tissue, and is a potential mvita- 
tion for the development of infection It nia\ be added that hemostasis should 
progress with the dissection since excessive sponging adds trauma to the tissues 
Rebance on hot flushes and packs to eontiol tioiiblesome oozing piioi to closure 
is fraught with the danger of rceiiircnce of bleedmg m the xvoiind postoper- 
atively 

3 Suture Material — ^Nonabsoibable sutuie material has been shoxvn to pro 
duce less tissue reaction than catgut , as emphasized bj”- Halsted, the finest suture 
commensurate with the tensile strength of the tissues should be used Mass 
ligations, large bites, and continuous oi mattiess-tjTpe sutures must be avoided 
to obtain the best results Many obscivcis have attested to the supenonty of 
cotton over sflk, paiticularlj in contaminated xvoimds Oiii experience in this 
operation, where cotton has been used exclusixely for all siirgerj'. most of the 
wounds bemg sutured with size 80 and nothing larger than size 50 ever utilized, 
confirms this observation 

4 Wound Tension and Pressure — The gi-catcst obstacle to primary closure 
following excision of pilonidal cyst and sinuses is closure of the laige defect 
without tension and the obbteration of dead space ui the fatty subcutaneous 
layer The placmg of undue tension on these tissues predisposes to ischemia of 
some degree leading, at the very least, to a lowered resistance of the tissue to in- 
fection and a delayed rate of healing , it may even lead to necrosis of tissue ivith 
consequent increase in inflammatory reaction, increased dead space, and other 
undesirable sequelae Attempts to obbterate dead space and to secure apposihon 
of tissues by the use of mattress sutures to tie the skin down to the fascia over 
the sacrum wiU produce the same reaction A similar objection is raised to anj 
method which makes use of gauze rolls tied to the skin or of aiiv type of final 
pressure dressmg designed, of itself, to aid in the obbteiation of dead space and 
control of hemorrhagic oozing In fact, in our management of these cases pa- 
tients are not even allowed to be on their backs or to sit up in bed until the tenth 
day m order that pressure on the operative area may be reduced to a minimum 

5 Use of Plains — It will be at once appai’ent that if the aforemenfaoned 
principles are ngidly and faithfully observed there remains no place for dram- 
age of these wounds It is agreed that these wounds are contammated, but it is 
contended that healthy tissues are quite capable of handling this minimal con- 
tamination if the described prmciples of atraumatic surgeiy are followed The 
ability of these tissues to resist infection may be enhanced bj chemotheiapj'', smee 
the commonly offending organisms are of the streptococcic and staphylococcic 
strams as demonstrated by Shute and associates'^ and confirmed in this study 

Keeping m mind these prmciples, a new incision is advocated which has 
as its primary purpose the provision of a thick flap of subcutaneous tissue and 
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skin ^\lnch cau icadiU be s^\u^g iii fioni one side oi the othei to coaci the defect 
created bA total excision of the diseased tissue and Avlnch can be suUiied m place 
without tension The iicccssitA and dcsii.ibilitj of some foim of flap opeiation 
weic rccognired and deA eloped oiiginallA b> Lahey” fifteen A'eai’s ago Anatomic 
studies liaAe sIioaaui that failuie to fiAic tiie fattj tissue from tlic deep fascia 
of the gluteal muscles foi a sutdcient distance fiom the maigins of the AA'ound 
IS the mam cause foi ditficullA in mobilising the full thickness of the AAOund 
edges so tiiat thcA can be bi ought togcthei uithout tension Dissection undei 



Pint 1— (a) Holding blood ''es^ls perforating gluteal t^cla and must be^d^hlde^ ^^(6^ 

Gluteal fascia (o) gluteus maxlmus muscle (d) area undercut to p o 
and subcutaneous fat (e) pilonidal sinus 

Fig 2 —Postoperative (a) gluteal fascia. 


Fig 2 


these flaps shoAV's that this is due to the holdmg action of 

i^unded by dense fascia Avhieh perfoiate the gluteal fascia at ngi 

eutei the subcutaneous tissue at a distance of 3 5 to 5 q£ skm 

(Fig 1) Only AAdien these Aessels are s^A eied ca^ “cutting lateially foi 

and subcutaneous fat be completely mobilized incision bgation 

tins distance IS accomplished thiough the nsua J {Fi’g 1) 

of the severed vessels is u ell nigh impossible of a flap, but also 

aerefore, suggested ttltioli smtpbfles not onlv the mob.tout.on ol hap, 

the hemostasis nluch is so essential to a good rest 
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PREOPERjVTIVE JIjVNAGEMENT 

In this senes every effort has been made to contiol evistuig infection prioi 
to any attempt at total excision with piimaij’’ closuic Acute inflammation has 
been treated by incision and diainagc and alloivcd to heal if this did not icqmre 
too long a time Theie was no hesitancy, howevei, m pioceedmg inth excision 
in the presence of a clean gianulating wound All patients receiied sitz haths 
two or three times daily as an ad 3 unet to cleansing of the opei ative area It was 
felt that the absence of defecation during the healing phase was essential, not 
only to mamtain cleanlmess of the operative field, but to leducc to a mmimum 
undue mobility and stiain on the region of the buttocks such as occur m any 
attempted separation of the thighs durmg the act of defecation To secure tins 
end patients weie given a purgative dose of castoi oil and placed on a cleai 
liquid diet foity-eight hours before operation This diet was contmued foi 
seven to ten days postoperativelj’^ and wms found to lead to satisfactory constipa- 
tion during tins period Furthei piophylaxis in the prevention of infection 
was seemed hy the admmistiation of sulfadiazme for two days preoperativeh 
and seven to ten da>s postopeiatively in a dosage by mouth sufficient to mamtain 
a hlood lei el between 4 and 10 mg per cent It is felt that this precaution has 
definitely been advantageous because repeated studies have shown that the 
organisms responsible for infection usually belong to the stieptocoeeic and 
staphylococcic strains which in turn are most readily contioUed by this diug 
No smgle instance of any postoperative infection of note has been encounteied 
under tins regime vnth the exception of one patient, who, because of sensitivity 
to the sulfonamides, did not have the advantage of the prophylactic administra- 
tion of the drug 

No special pieparation of the operative area was undei taken beyond the use 
of sitz baths The region was shaved in the operatmg room and prepared by 
washing with green soap and water followed by alcohol, ether, and merthiolate 
All operations were performed under low spmal anesthesia, a combmation of 
100 mg of novocam and 10 to 15 mg of pontocame being administered in most 
instances The addition of pontocame prolongs the period of anesthesia for two 
to three hours At this pomt it may be weU to re-emphasize that the operation 
about to be described cannot he consummated in a short mterval of time if one 
IS to adhere strictly to the rules of gentleness, complete hemostasis, adequate re- 
lease of the flap, and meticulous closuie m layers with inteiiupted fine cotton 
sutures Experience has shown that rarely can it be completed m less than 
ninety mmutes and the more extensive cases reqmre from two to three lioius 
While this may appear to be an unusually long and needless operative tune, it 
IS believed that the end results obtamed, together with the short period of heal- 
ing and the low rate of recurrences, thoroughly justify the added time consumed 
in performmg the operation 


OPERATIVE TECHNIQUE 

As represented m Pig 1, the mcision commences at a distance of 5 to 7 5 cm 
from the midhne slightly below the ongm of the gluteus maximus muscle and 
curves downward and medially to the opposite side of the midlme, keeping close 
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to the sinus tracts, tliiougli the complete thickness of the subcutaneous fatt}'^ 
tissue and underlying gluteal muscle fascia Tlie poition of the skin, subcu- 
taneous tissue, and fascia icpiesented by the shaded aiea in the diagiam (Pig 1, 
d), IS then dissected back as a full thickness llai) Ovci the sacium it will be 
found relatively easy to follow a line of cleavage betu'cen the delicate, thin deep 
fascia over the bone and the diseased tissue wdiich, in pi-actically cveiy instance, 
hes superficial to the former and is thus included in what now becomes the free 
border of the flap As tlie dissection approaches the ongm of the gluteus max- 
imus muscle along the border of the saemm, the dense fascia overlying tlie 
muscle is incised in a line paralleling the slon incision (Fig 1, b) Dissection 
then proceeds to lift up the dense gluteal fascia fiom the muscle so that it re- 
mains adherent to the fatty tissue and fomis the deepest layer of the flap In 
this stage of the operation lies the eiaix of the entire pmeedure, for the dense 
fibrous fasciculi attached to the gluteal fascia must be incised for a sufficient 
distance laterally to include division and ligation of the perfoiating vessels re- 
ferred to previously in this report (Pig 1, a) 

The diseased tissue which now lies in the inferior portion of the free border 
of the flap IS excised by a second cuived incision (Pig 1, c), care being taken 
to dissect as closely as possible to the evst or sinus tracts, thereby sacrificing as 
little normal fatty tissue as possible All bleeding pomts are bgated ivith fine 
hgatures Durmg the dissection and again before closure, the wound is re- 
peatedly flushed with warm saline solution to remove aU loose fat and clotted 
blood 


If this dissection has been adequate, it iviU then be found tliat the flap so 
outhned can easily be bi ought over to the other side of the incision to secure 
an anatomic layer closure Three rows of fine sutures are placed, the deeper 
one umtmg the free border of the gluteal fascia of the flap and the gluteal fascia 
of the opposite edge of the wound, a second layer in the subcutaneous fat, and 
the final layer in the skin (Pig 2) Care must be taken frequently to place more 
than two layers of buried sutuies in the caudal portion of the wound m order 
to obhterate all dead space, and emphasis must again be placed on the use of 
fine bites m placing all of these sutures Additional care must also be taken in 
placmg the skin sutures in order to obtain accurate apposition of the skin edges 
and a small fine curved cutting needle has been found to be superior for this 
purpose Any tendency to overlapping or turning m of the skin after suture will 
lead to delayed healing and the ready access of organisms into the wound The 
resultmg incision is so placed that it bes to one side of the midline thus avoiding 


maximum trauma (Pig 2) 

No sulfonamide drugs are used in the wound, since experience has s o'lro 
that they tend to increase exudation within the wound leading to some e 
healmg The operation is concluded by sprinkling sulfanilamide 
wound surface m an effort to create a dry, bacteriostabc trauze 

which IS otherwise pi one to remain moist and mfecte vom^irKrethcr by a 
toesamg . apphed wthont pn^saure apd oand 

larger layer of adhesive strapping designed to 
durine' ttna lipnl 
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POSTOPERATITO ROUTINE 

Patients lemam m bed for a total of fourteen days and aie not allowed to 
lie supine The constipation routine is continued simply by allonnng nothing 
but a diet of' cleai liquids until tlie tenth day at which tune the mere addition 
of mmeial oil and solid food pioduees an uneomplicated lesumption of normal 
bowel habit It might lie anticipated that patients would lose eonsiderable 
weight on such a regime but, on the eontraiv, on a libeial intake of fruit juices, 
jelly, and cleai bioth an adequate calonc intake is easih maintained ]\[ore- 



To 20 Jo «0 50 60 70 60 90 lOO 110 120 1^0 1«0 

DAYS POSTOPERATIVE 


Chart 1 — A, Showing healing time of the primary suture in 8event> -three cases B depicting 
time of onset of postoperative complications 

over, the patients have not complained, although it cannot be denied that they 
look fommid with consideiable irtish to their firet full meal In any event this 
legime appeals to be the only suie method of minimizing the gross soihng of the 
operative region which must, of necessitj’-, occui during the act of defecation 
Sulfadiazme m doses of approximately 6 Glm dadj is continued for seven 
davs and has been found to maintam a blood level in tlie neighborhood of 5 
mg per cent In the senes about to be reported theie is no doubt m our mmds 
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that tins plan ol ehcinolliorain h.is hold postoi)eiali\e inicitions to a mimniuin, 
since these aic nsuallv of the stieptoeoteu oi st<i])ln loeoceic vanet'N Tlie oiiIa 
serious major infection oeeiiiicd in a ]>attciit \slio, Iiee.uisc of the development of 
toxic reactions, could not he gneii the hoiicfit ot piophxlaxis liy any of the 
sulfonamides 


The diessuifr is usualh changed <m the fifth d.n , b^ nlueh time consideiable 
moisture has been found to collect hetsseen the frlutcal folds, uhcrc this is c\- 
ccssne, siilfnnilaniide powdei is fiequciith blown into the cicnsc beneath the 
infciior poition of the diessinjr imoi to the filth da\ to lendei the skin as dn 
and bnctenoslatic ns jiossiblc ^\1 the fiisl diessiny (baiifrc the o])eintno aiea 
IS cleansed undei stiicth ascjitic tcchnuiue with nUohol, ledusted libeialh w'ltli 
sulfanilamide, and then mliessed in llie same nninnei .is initialh The w'ound 
’snot disturbed again until the sutuios aie icmoied on the tenth dai wdien a 
similni dressing is leapplied until the fouiteenth d.n The patient is then al 
lowed out of bed without am jiiotcctne diessing unless some wound complica- 
tion has de\ eloped in the intciini 


■lUter becoming amhulaton, patients aic gncii sit/ baths daily and in- 
structed to keej) the .iiea sciiiiniloush clean .ind to avoid am movement oi e\ 
orcise leading to undue .ibductioii of the thighs oi sepaiation of the gluteal folds 
for one week Patients aic thus able to letuiii to woik nftei thiee weeks That 
this IS a safe and adequate intenal foi healing is attested by the fact that of the 
Iwentj-two complications in this sciics all but one had become manifest piioi to 
thetwenti-fii-st postopeiatne dai (Chait 1, B ) 


RESULTS 

This opeiatiie technique was introduced in Apiil, 1943, and has been used 
^ fs to the exclusion of all othcis since Septembei, 1943, at winch time the 
superioi lesults ot the method became obiious The desiie to obtam a minimal 
scar and a thick mobile fat pad oiei the saciiim has been fully lealized, and 
results weie not xitiated even in those wounds wdiich developed eompbea- 
tions The results of sevenlv-tlime cases as summaiized m Table I repiesent 
the patients in wdiom the method desenbed wms used Although various othei 


Table I 


Healiso TiiEE, Complication and Keourrenoe Rates Attek Pbimart Closure 
Layers (73 Cases) 


6ronp~Ar 


fo Dec ) 


primary wound complications 
NU ilBER HEALING AVBKAOI 

OF IN NUM day S TC 

CASES 10 DAYS BER PER CENT HEAL 


AVERAGE 

CATIONS days 
AVERAGE TO HEAL 
DAY S TO ENTIRE 


recurrences 


GROUP ) ’ \rBEF I P ER CENT 

■ 16 2 2 (24) 8 3 


1 (27) 14 8 


73 51 22 30 1 

'No follow-up on Group C but none have returned within three months of 
eluded among the 22 complications. 

TCalculated for 51 cases , 24 In Group 27 In Group 
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few developed pnor to iemo\al of the skin sutures (Chart 1) This is a clear 
indication that if the surgeon will keep these patients undei close observation 
for three weeks, he will not fad. to encounter all complications and, m all proh- 
abdity, all patients in whom recurrence might latei develop The number of 
previous opeiations to which the patient had been subjected did not appear to 
aifect the rate of priraaiy heabng unless there had been thiee oi moie In such 
an event the percentage of complications, healing time, and liability to reeurience 
were all increased 

Analysis of the complications as to tAye, tieatment, and heahng time is pro 
vided in Table 11 The extrusion of cotton sutuies oi the development of a small 
superficial sinus containing a sutuie oi a ligatuie Avas the commonest finding, 
accountmg for 45 per cent (ten cases) of all failuies m primaiw healing All 
healed in an average of thirtv-scven days (Subsequenth^ four of these ten pa- 
tients returned Avith recuirences ) The deielopment of hematomas in six pa- 
tients serves to re-emphasize the importance of hemostasis, which has been re- 
ferred to preAuously Of these, foui were successfnllA’ treated hi repeated as- 
pirations and two reqiured open packing with an aimiage healing time of thirtA- 
nine days In three cases a mild sepaiation of the skin (deimis only) occurred 
as a result of overlappmg of the skin margms These patients Aveie given no 
special treatment but requiied the astounding tune of fortv-seven days to heal, 
although in no instance was theie any underlying sinus Gioss infection oc- 
curred m only two patients and consisted in each instance of a small abscess m 
the subcutaneous tissue imdei the suture line containing about one-half ounce 
of frank pus These Avere packed open and lequued 90 and 100 days, each, to 
heal There was no single instance of spreading mfeetion oi deep infection undei 
the flap in the entire series The one case hsted as due to trauma was thought 
to have been caused by repeated a\t1IEu 1 scarification of a Avoimd by the patient, 
first noted ten davs after appaient primary heahng had occurred Discoven 
of the cause led to rapid healmg but ouIa’^ aftei 150 days had elapsed 


Table H Types and Nujibers of Postoperative Woum) Complications With Healing 
Time and Relation to Eecdreence of Stnus 


TYPE OF 

complioatiov 

\UM 
HER OF 
CASES 

PER 

CE^T 

OF TO 

TAL 

TREATitENT 

AVERAGE 

HEAUNG 

TIME 

(DATS) 

1 

j ^Uir j 

1 BER 1 

RECURRENCES 

TREATITEAT 

A^ER VGF 
UEALINO 
TIMF 
(DAVS) 

buture extrusion 

10 

45 4 

10, removal of 

37 4 

4 

3, removal of in 

50 




sutures 



fected sutures. 








1, incision and 








drainage of ah 








Bcess 


Hematoma 

6 

27 2 

2 packed open. 

391 

1 

ReTT’ ’ 5 m 

28 




4 aspirated 


i 



Mild skin sepa 

3 

13 6 

Open healing 

47 0 

1 f 


2^. 

ration 







4 

Gross infection 

2 

91 

2 packed open 

95 0 

0 



Trauma 

1 

4.7 

Open healing 

150 0 

r 




Totals 22 49 5 

•Heallngr time for treatment of recurrences plus 30 
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hematoma was discharged as healed after open packmg in eighty-seven days and 
returned one and one-half months later with a recurrent smus which healed m 
twenty-eight days aftei removal of five sutures One of the patients with skm 
separation was healed on the tenth day and subsequently letumed with a smus 
two months latei , healing occurred in twenty-five days after the removal of a 
suture It null be seen that of the six recurrences five were due to suture ma- 
terial lymg in a small smus In no instance did this extend deep m the wound 
but was confined to the fatty subcutaneous tissue All were treated by a small 
mcision, removal of the offending suture, and open packmg requirmg an aver- 
age of forty-four days to heal It may be argued by some that these were not 
true recurrences and that this extra tune reqmred for healmg should merely 
be added to the average healmg tune for the ongmal complications recorded m 
Table II Such an mteipietation pi-odiices aierage lieabng times of 59 5 days 



MONTHS AFTER HEALING 

Chart 2 — Showing time of onset of recurrences after healing 

for the twenty-two complications and 24 9 days foi the entiie series of seventj- 
three patients Comcidentally, this gives a recuirence late of one case m the 
fifty-one patients m whom follow-up studies were available, a rate of 2 per cent 
This, however, does not represent our opmion , we would be very pleased to ac- 
cept the latter figures m the belief that such a low recurrence rate (2 per cent) 
would be a very desuable outcome of the opeiation m return for an addutonal 
three days’ average heahiig tune foi the entiie group 

SirUlIAKY 

1 No attempt to review the liteiatuie completely or to mclude lemarks on 
etiology or pathology has been made Poi information on these aspects of the 
subject readers are referred to other recent publications, notably that of Mac- 
Fee® 

2 A new operative technique designed to secure pnmaiy healmg in pri- 
mary closure after excision of pilonidal cyst and smus is presented 

3 Included m the leport of 73 patients leceivmg this tieatment is an anal- 
ysis of wound compbcations showmg a rate of 30 pei cent for the entire senes 
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4. In 70 pel eent of patients, piimaiy healing in the stiictest sense A\as 
secured in ten dajs The average healing time foi tlie entiic gioup ivas twenty- 
two days 

5 FoUow-np exammation of two-thiids of the patients shows a recuirence 
rate of 11 7 pei cent 
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CHOLECYSTODUODENOCOLIC JIEJilBRANES 

Eaele B ;Mahoney, M D , Rochestee, N T 
(From the Department of Surgery, University of Rochester, School of Medicine and Dentistry, 
and Strong Memorial and Fochester Municipal Hospitals) 

T he embijologic development of the peiitoneum and its relation to the 
vaiious abdominal organs is so complicated that man’\ congenital abnoimali- 
ties may exist after birth Some of these abnoimalities, such as those lesulting 
m atresia or stenosis of bowel, are ineompatilile with life unless surgically cor- 
lected, while others may be only abnormalities of attachment and of position 
of yiscera, and aie meie anatomic curiosities One of the moie common anatomic 
peritoneal yanations is the so-eaUed choleev stoduodenocolic fold, which is 
essentially an extension of the normal hepatoduodenal bgament to include the 
gaU bladder, second poition of the duodenum, and the hepatic flexure of the 
colon This IS a yeiy common peiitoneal abnormality, but its clinical significance 
has been the subject of some debate The puipase ot this paper is to attempt 
to eyaluate its relation to uppei abdominal sjnnptoms, and also to indicate that 
it has been a very uncommon cause of senous symptoms m the patients seen at 
Strong Memorial and Rochester Municipal Hospitals Theie are a few patients 
in whom the condition may cause sviuptoms which resemble gall bladder colic 
or duodenal oi colonic obstiuction, and who are lebeyed by surgical diyision of 
the bands There are many more who never have sjmiptoms from these bands 
01 in whom the bands are an mcidental finding at exiiloiatoiy lapaiotomy, and 
111 these eases division of the bands does not relieve the symptoms 

The abnoimal attachments between the gaU bladdei, livei, duodenum, and 
hepatic flexure of the colon weie first noted by Virchow’ in 1853, and weie 
considered to be the lesult of a locnbzed inflammatoiT piocess In this countiv 
Morns^ first described these folds of pentoneiun in 1905, and described them as 
“cobwebs in the attic of the abdomen”, he also considered them to be the result 
of chronic low-grade peiitonitis Theie was consideiable discussion early in this 
century as to the etiology of these peritoneal bands, one group believing that 
they were the result of a locabzed peritonitis which may have started m fetal 
hfe, the other group belienng that they were not inflammatoiv^ but occurred 
as a result of excessive abnormal development of noimal peiitoneal folds The 
evidence for and against the congenital development tlieoiy was evaluated by 
Harvey, * m 1918, m an exhaustive paper on abnormal peiitoneal attachments 
He concluded that these membranes often developed ui fetal life as a result of 
abnormal growth, and that the congenital type could definitely be differentiated 
from those resultmg from inflammatory processes in the upper abdomen 

The abnormal peritoneal congenital attachments me most frequently seen 
about the gaU bladder and duodenum (Bryant, 1922, 1923’ ®) Biyant studied 
297 consecutive autopsies from the standpoint of peritoneal variations, and 
found the so-caUed noimal mcidenee as shown m Table I 
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table I 



JIALE 

(per cext) 

FEMALE 
(per CE^T) 

Gall bladder to duodenum and transverse colon 

25 G 

24 8 

Gall bladder to transverse colon 

17 2 

94 

Gall bladder to duodenum 

15 5 

17 9 

Appendix to peritoneum 

15 0 

59 

Omentum to ascendmg and transverse colon 

11 1 

12 0 

Ascending to transverse colon 

10 6 

5 9 

Duodenum to peritoneum 

67 

10 3 


These figures include both nsceral adhesions and bands, so cannot be con- 
sidered an accurate index of the congenital tvpe HarveA ^ found an incidence 
of IS per cent of “cvstocolic folds' m 105 autopsies, and quoted the incidence 
recorded bv other authoix as shoivn m Table 11 In addition to tliese senes, 12 
per cent occurrence iras leported bv Mavo® in 150 cases 


Table II 


XAITE 

NUMBER EXAMINTU) 

PER CENT 

Jonnesco 

100 

25 

Addison 

40 

30 

Molbson and Cameron 

50 

20 



25 

Bneon 

S9 


Beid 

20 

30 

Leveuf 

50 

28 

Ssulow 

145 

23 

Harvey 

105 

18 


The i-elativelv high frequency of occuiTence suggests that it is eii-oueous 
perhaps, to consider these bands tnilv abnormal fi-om the standpoint of 
pathologic phvsiologv, even though thev may be consideied so anatomically 
It IS difScult to find adequate statistics to substantiate this statement, but the ex- 
peiiences of Whitaker" aie m aecoid mth this thought At autopsi, he found 
abnormal attachments of the gaU bladder in 45 per cent of the cases These 
did not show anv evidence of inflammation, and he considered that thev were of 
congenital oiigin Whitakei also analvzed 100 consecutive cholecystectomies 
and found eighteen with abnormal attachments (the same incidence which 
occurred m Harvev’s senes), but oulv five of these bands were attached ovei 
the entire length of the gaU bladdei, and onlv one h'’ "^1 definite duodenal 

compression Onlv five of these cases had s ■ ■ ch seemed to be 

definitelv related to the abnoimal attaclm c i ad ratH ‘ ''^e 

abdommal symptoms, and impiovement resi . , 

definite There have been more than 1,2C rfc ^ 

the opening of Strong jMemonal and Koc nl 

eighteen cases have been foiuid in nine i 

been considered due to abnormal conge , 
first and second portions of the duoi 
evstectomies for the yea’' were - 
consider that the ai ^ ^ ^ were 

number had urflri > u. 
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little the possibihty that the eholeeystoduodenocolic fold or bands can and do 
cause definite symptoms , it merely indicates that while the condition may exist 
anatomically in 20 to 45 per cent of individuals, it causes deianged physiology 
in a much smaller number 

The eholeeystoduodenocolic fold and its valuations are a result of the 
development of the hepatogastric ligament In embryonic development the 
primitive gut is suspended fiom a dorsal mesogastriiim throughout its entire 
length and by a ventral mesogastrium which extends only from the diaphragm 
to the first portion of the duodenum The vential mesogastnum becomes tlie 
hepatogastric ligament, and its caudal margin becomes the normal hepato- 
duodenal ligament ivith the portal vein, the common bile duct, and the hepatic 
artery developmg between the two embnonie layeis of peiitoneum Normally 
the ventral mesogastrium fades out in the peiitoneum overljung the anterior wall 
of the duodenum, but occasionally theic is a continuation of this lajei over the 
gall bladder and medially over the duodenum to fuse with the peritoneum over 
the panel eas This fold may also have extensive attaclunent to the liver in the 
region of tlie gaU bladder The colic poition of the membiaiie is piobably foimecl 
as a result of the lotation of the laige bowel, when, as it passes over the 
duodenupi, the hepatic flexure oi its mesocolon becomes attached to the caudal 
margm of the mesogastnum 

The normal attachment in this legion is the hepatoduodenal ligament be- 
tween the porta hepatis and the firet pait of the duodenum The ampulla and 
fundus of the gaU hladdei are attached onl 3 ' to the liver bed, and are not in- 
volved directly in the hepatocolic ligament The vaiiations of the cholecysto 
duodenocohe fold may be multiple Theie maj^ be only a small band between 
the ampulla of the gall bladder and the duodenum, or there may he an extensive 
membrane attached thioughout the entiie length of the gaU bladdei, complete]! 
j investing the descending portion of the duodenum and attached infenorly to tlic 
hepatic flexure and to the light lialf of the transverse colon The membrane mai 
be broad and thm, or it maj”^ be iiariow and quite thick The vascularity of tlie 
membrane varies, but it usually has well-defined vessels coursmg thiough it 
These attachments maj'^ cause no visceial distortion, or the}’’ may cause distortion 
and/or narixnving of any portion of the gall bladder, particulaily of the ampulla 
The duodenum may be held veiy high beneath the porta hepatis with kinkiug 
of the curve of the first and second portions, or the descendmg portion may be 
constricted by pressuie of the band Occasionally the membrane may be so 
extensive that it causes deformity of the pj’^lonc antrum of the stomach,^'’ and 
occasionally the colic portion causes constriction of the hepatic flexure It is 
evident that the wide anatomic variations may cause symptoms referable to the 
gall bladder, duodenum, or colon 

Hairis'^ m 1914 was the fij^t in this countiy to call attention to the lole of 
these congenital bands m producing abdominal symptoms He leported six 
cases with partial duodenal obstruction as a result of compression by abnonnal 
bands between the gall bladder, liver, and the second portion of tlie duodenum 
Two of these patients also had symptoms referable to the gall bladder Epi- 
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gastiic discoinfoit A'ai 3 ong fiom a sensation of heaviness to severe persistent 
pain was the outstanding s'S’mptoni All of the patients liad distuibance of 
digestion chaiacterized by epigastric distiess two to three hours after eating, 
winch was usually followed by nausea and emesis, with subsequent relief of 
pain Theie was tenderness ui the epigastrium, and gastric analysis indicated 
liypeichlorhj^diia Hains found similar x-ray changes in his six patients 
The fiist and second portions of the duodenum weie dilated The descending 
poition Mas fixed and usually displaced to the light side 

FoUoiving the leport of Hams, many articles appeared in the literature 
dunng the next twenty years, but since then there has been very little ivntten 
about this condition These congenital bands weie recognized by Coffey^^ in 
1912, and described as one of the factois eausmg intestinal stasis in msceroptosis 
There were many papers written about this tune which w’ere concerned ^vlth 
rather vague clinical entities such as ptosis of viscera, chronic appendicitis, 
chronic colitis, and periduodenitis, and congenital bands about the duodenum 
and gall bladder were blamed foi a varietv of abdominal complaints The im- 
pression is gamed from some of the writings that the congenital bands had very 
little to do with the various symptoms, and m many instances were merely 
something unusual in an otherwise negative exploratorj^ laparotomy There 
have been, however, a number of articles dealmg with a careful analysis of the 
symptoms which these membranes may cause, and Homans'^ m 1916, first empha- 
sized their similarity to gall bladder disease and/oi to duodenal ulcer It is 
unnecessary to attempt a summary of all that has been written on this subject, 
but the usual clinical picture can be summarized fiom vanous papers which will 
be referred to as thej"^ aie encounteied 

The mam sjTnptom is jusualty pain located m the mid-epigastnum or m the 
nght upper quadrant The pain is usually inconstant, and in many patients 
has been present for -s ears with a gradual mcrease both in severity and m the 
frequency of exacerbations The symptoms may very closely simulate those of 
gallstone colic, with radiation of pain around the costal margm, nausea and 
emesis, and subsequent periods of complete freedom from symptoms There 
may be mtolerance of fatty foods Another group of patients have symptoms 
resemblmg duodenal ulcer, with guawmg epigastric pain,^^ but the pam tends 
to be constant lather than intermittent, is partially relieved by emesis, and 
increased rather than relieved bj^ food mtake The vomiting has been explamed 
on the basis of duodenal irritation and partial obstruction rather than of pyloro- 
spasm The bands may, however, cause complete duodenal obstruction, as m 
the three cluldren reported by Neff and Haden’® who died of alkalosis A very 
high percentage of the patients reported have had chronic dyspepsia for a num- 
ber of yeais, characterized by gaseous indigestion, sour stomach, asthema, etc 
The gastric acidity varies considerablv, and has not been helpful m makmg the 
diagnosis 

The 1 oeiitgenologic findings aie not pathognomonic, but barium study of 
the gastiomtcstmal tract is often helpful The typical deformity as desenbed 
by Taylor,^' and by Kantor,’® is high fixation of the duodenum, usually asso- 



70S 


SURGERY 


ciated ■with a dilated ptotic stomach The cap and first poi-tion of the duodenum 
may he rotated moie posterioily than noimallj', and there is sharp angulation 
between the first and second portions of the duodenum Simultaneous -snsualiza- 
tion of the gall bladder and dnodemun has been tried by ^Meyers and Bloom^" 
■with veiy little help in evaluating the condition, but it was possible to make a 
preopeiativfe diagnosis by tins method in one of our cases It has been empha- 
sized lepeatcdlv in the liter atuie that ui manj’^ instances deformities of the 
duodenum oi gaU bladder may be seen by x-iay examination, but thej aie of no 
clmical significance unless there aie associated cluneal sjTuptoms 

Smee the openmg of Strong Jlcmoiial and Eochestci Mimicipal Hospitals 
in 1926 theie have been only eighteen cases in which congenital bands about the 
gaU bladdei and duodenum of the cholee 3 "stoduodenocolic tyjie have been con- 
sidered to be the cause of the patient s upper abdominal s^miptoms, and which 
have been proved by lapaiotomy This excludes all tliose cases in which the 
bands may have been found as an incidental finding, but where othei definite 
organic disease, which was considei'ed the cause of the sjTnptoms, was present 
Thus, aU patients having acute or chronic inflammation of the gall bladder, 
cholesterosis, gallstones, duodenal ulcer or gastric ulcer weie excluded from 
the senes Only those patients ha^vmg no pathologic endence of cholecystitis 
and no evideuce of mflammatoiy changes about the gaU bladder and duodenum 
were included 

Theie have been moi'e than 1,200 cholecj'stectomies iierformed for various 
abnormalities of the gaU bladder and bdiary tract, so the actual incidence of the 
bands causmg symptoms which simulate gaU bladder disease is very small The 
operative notes of 100 consecutive cholecystectomies m 1940 were selected as a 
representative sample, and were analyzed fiom the standpoint of congenital 
bands and inflammatory adhesions There Ycre seven coses (7 pei cent) in 
which congenital bands were present and associated ■witli acute choleci'stitis, 
stones, 01 other gaU bladder disease This incidence of 7 pei cent is distinctly 
less than the reported incidence in many scries The total number studied 
may not have been laige enough to be lepresentative, but it serves to emphasize 
that the presence of the bands does not necessarily predispose the individual 
to gall bladder disease Of the 100 patients, 50 pei cent liad adliesions about 
the gall bladdei which weie definitely of inflammatory oiigin 

The eighteen cases of congenital bands fall mto thiee groups in legard to 
the type of sjTnptoms Six had sjmptoins suggestive of gaU bladder disease 
In all of these there were mtermittent attacks of pam in the i-ight upper quad- 
rant which in foul of the six were colickx^ m nature, radiated around the costal 
margin to the back, and were associated ■noth nausea and emesis Two of these 
patients h^d intolerance of fatty foods The pam did not, however, subside com- 
pletely between the attacks, as is usual "with gallstone cohe Seven had uleer- 
hke symptoms, which also suggested partial duodenal obsti-uction The paui was 
located m the epigastrium, was usually inci eased by food intake, and was fie 
quently relieved by vomitmg The pam was usually pei-sistent ■with occasional 
sharp eitaeerbations, but did not have the typical periodicity or food rebef of 
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duodenal idcei Five oi the se-ven patients ivith ulcerlike symptoms luid vomit- 
ing, in thiee it occuired one and one-lialf to two liouis aftei food intake ivit]! 
i-esultant lelief of s'\niiptoms, ui the otliei two the vomiting did not follow a 
definite pattern The thud gioup eonsisled of five patients whose pain was np- 
pei abdominal hut was lague and indefinite and whose sjmptoms could not he 
classified as iilceihke oi gall bladdeibke 

The aveiage age of patients in tlus senes at the time of opeiation was 40 5 
years, the oldest patient was 62 veal's, the youngest, 26 lears The average 
duration of s-ymiptoms was five years, the shortest seven months, and the longest 
twenty-thiee t eai-s The two patients wlio 11010 not improved operation were 
both 26 years of age The total duration of symptoms did not bear a direct 
relation to curabilitv, but all of the patients wlio weie consideied cured had had 
exacerbations of simiptoms f 1 om foui montlis to one j ear bef 01 e operation Two 
had had svmptoms for tiventi^ and for twenti -three years, which incieased in 
mtensitj during the four months hefoi-e operation None of the patients gave a 
historj’- of liaimg had repeated gastromtestmal upsets dm mg childliood, as was 
emphasized hj Taylor 


All eighteen patients had nausea winch was either iiemistent oi occurred 
ivith the attacks, and ten had repeated episodes of vomitmg The appetite was 
persistently poor in four patients, and m the gall bladder type theie was anore-aa 
with the attacks of pam All patients had dyspepsia which differed with indi- 
nduals, but it was desciibed most commonly as gaseous distress after meals, a 
heavy sensation in the upper abdomen, and sour eiuctations Constipation was 
not chaiacteristic of the group None of the eighteen patients had had jaundice 
or acholic stools Eleven patients gave a history of lecent weight loss, one had 
lost thirty-five pounds m one year 

The onlv physical sign usually present was deep tenderness m the right 
upper quadrant or epigastrium Three of the patients were seen durmg re- 
peated attacks simulatmg gall bladder colic, and these had marked tenderness 
in the right upper quadrant noth muscle spasm and rebound pam The lab 
oi’atori'^ data, except for the x-ray findmgs, were of very bttle value m the diag- 
nosis Anemia has not been chaiacteristic of the condition Gastnc analysis 
was perfoimed on eight patients Three had normal acidity, and one hyper- 
chlorhydna Three had no fasting free hydrochloric acid, but did respond to 
alcohol or histamine One had no fiee acid with either alcohol or histamine, and 
this patient was thought to have carcinoma of the stomach pieoperatively 


The x-iay findmgs were not always diagnostic, and the so-called l\pical 
deformity of the duodenum, so frequently mentioned m the liteiature, vas not 
observed consistently The baiium studies were mterpieted as showing abnor- 
malities of the duodenum m seven cases, and these aie listed in Table III A 
typical deformity of the duodenum is shoivn in Fig 5 A pieopeiative diag 
nosis of congemtal bands was made in five cases, chronic cholecistitis m eig t, 
duodenal ulcer m two, and tumoi of the ampulla of Vatei, chronic appen ' 

and questionable caremoma of the hepatic flexure of the colon, in one eac e 

opeiative piocedme was cholecystectomv and division of the bands in eij, 1 cases 
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Table HI 


case 

NUMBER PREOPERATTVE DIAQNOSIS ROENTGEN OLOOIO PINBINGS 


1 Obstruction of duodenum from con 

genital bands 

2 Chronic cholecystitis and cholebthi 

asis 

3 Chronic cholecystitis and oholebthi- 

asis 

4 Chronic cholecystitis, question of 

cholelithiasis 

5 Chronic cholecystitis 


b Pencholecystio membrane 


7 Question of pencholeoystic mem 

brane, question of turnor of am 
pulla of Vater 

8 Duodenal ulcer 


9 Duodenal ulcer 
10 Carcinoma of stomach 


11 Duodenal cobc band 


12 Chrome cholecystitis 

IS Chrome cholecystitis 

14 Kecurrent appendicitis 

15 Question of chrome cholecystitis, 

question of duodenal obstruc 
tion 

16 Question of carcinoma of stomach 

17 Question of chronic cholecj stitis, 

question of obstruction of as 
cendmg colon 

18 Cholecystoduodenoeobc membrane 


■Widening of duodenal loop cm beyond 
cap 

Eoentgenograms reported cholelithiasis (tak 
en outside) 

Irregular dilatation, second portion of du 
odennm, cholecystogram negative 

Cholecystogram and gastromtestmal senes 
negative 

Large atonic gall bladder with poor emptj 
mg 

Irregularity of duodenum in second porbon, 
cholecystogram negative 

Localized narrowing of descending loop of 
duodenum with stasis 


Delayed emptying of stomach, no duodenal 
deformity 

Irregular cap, pylorospasm 

Constant filling defect of pylono antrum on 
lesser curvature 

Constriction of colon at hepatic flexure, an 
gulation and narrowing of descendmg 
portion of duodenum 

Large atomc gall bladder, no stones 

Poorly fiUmg gall bladder, no stones 

No roentgenograms 

Delay of banum in second and third portions 
of duodenum, cholecystogram negative 


Narrow prepjlonc area of stomach 

Large gaU bladder ivith poor emptymg, high 
hepatic flexure with narrowmg 


Fixation of gall bladder, duodenum, and 
hepatic flexure of colon 


Table IV 


cuBia) 

IMPEOVED 

NOT mPROVED 

Pam simulatmg gaU bladder disease (cobc) 

6 

0 

0 

■Dlcerlike symptoms 



0 

Indefimte pain 

13 

3 

2 


Total 
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and division of the bands ivithoiit cholecystectomy in ten cases One of these ten 
also had a Hemeke-I\Iikulicz pyloroplasty because of definite nanowing of the 
duodenum as a result of the piessuie from the liand Incidental appendectomy 
was perfoimed in seven 

The type of congenital hands found at opeiation varied considerably Figs 
1 and 2 are illustrations of the most extensive type seen, and this type was most 
commonly encounteied This tjTpe is attached over the entire gall bladder and 
spreads out, mvolving the duodenum, the hepatic flexure, and the proximal por- 
tion of the transverse colon "When the abdomen is opened, the band is found to 
obscure completely the gall bladder and duodenum As the band is dissected 
flee, the duodenum is found to be attached very close to the ampulla of the gall 



Plff 1 Appearance of cholecystoduodenocoHc membrane on the abdomen 


bladdei, and is pulled upwaid and lotated counterclockwise by the band The 
colon may be narrowed by the band as it extends over the hovel and fades oft 
m the omentum In one ease a small band between the gall bladdei and duo- 
denum without a cohc component caused nearly right angle distortion of the 
ampulla of the gall bladder, thus causmg obstruction In anothei patient a band 
was attached to the lesser curvature of the stomach just at the pi loms winch 
had caused a fillmg defect on barium study, suggesting carcinoma 

Operative Results — The patients in this senes have been followed from tvo 
to tventy years Thirteen of the eighteen patients are considered cured, three 
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aie impro-sed, and two aie not unpioved Those A\ho ha^e been consideied cuied 
have been fiee of pam and free of the episodes of nausea and emesis Those who 
aie considered impioved still haie some vague abdominal smiptoms, pain has 
been lelieved, but thev stiU liaie indigestion uitli occasional nausea and emesis 
The two patients who weie not improved had symptoms for eight and two years, 
the three only impioved had snnptoms nine montlis, thiee years, and four real's 
The patients who weie not eiiied had no othei demonstiable organic cause of 
complaints An analysis of the cases shows vciy stiikingly that those patients 
who had seveie pam, either peisistent oi in periodic attacks, weie the ones bene- 
fited by the operation The mdindiials with eqiiii oeal symptoms had equn oeal 
results, as illustrated in Table W 



Pig- 2 Cholecystoduodenocoltc membrane alter partial mobilization. 


It should be emphasized that many of these cases had been studied re- 
peatedly either by a local physician oi in the hospital before operation was ad- 
vised All the patients had had a trial of conservative medical therapy The 
following case reports are mcluded to illustrate typical examples 
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CAS^ HKPOKTS 

Si/mptomt lic'irml)1iv(j Ditodciwl Ulco 

H B (S MJH No 180710) a 41 jcar old vrlute marned mao who had first developed 
epign‘itnc pain nf the age of IS vcars The pam was gnawing in character, and at first was 
relicied bv the ingestion of food A diagnosis of duodenal ulcer was made, and with nicer 
therapv the sjniptoms subsided He lind several exacerbations of the pain during the next 
twent'i a cars, and these often omirred at tunes of mental stress Por the six months prior 
to admission he had had progressnc anorexia, frequent emesis one to two hours after meals, 
and a weight loss of twenty fl\e pounds Ho was referred to Strong Memorial Hospital with 
a diagnosis of duodenal ulcer with obstruction 



3 Narrowing of descending loop of duodenum associated with choiecj stoduodenocolic 

membrane 

Examination revealed a well developed, thin man of 41 years, appearing chronically ill 
The onlj positive physical findings were eczema of the hands and deep tenderness in the 
epigastrium There was no palpable mass 

Laboratory Findings Bed blood count, 5,800,000, hemoglobin, 16 Gm., white blood 
count, 11,200 with normal differential. TJnne and stool were negative, Wasaermann was neg 
ative Nonprotein nitrogen was 33 mg per cent, ictenc mdex, 3, total plasma protein, 6 7 
Gm. per cent, blood chlorides, 100 meq Gastric analysis showed 160 cc residue with free 
acid (amount not recorded) 

X ray Examination (Pigs 3 and 4) — The descending loop of the duodenum showed a 
persistent area of narrowing The loop was dilated above and below this area, and was closely 
adherent to the hepatic flexure of the colon 
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OperaUoii — A congenital cholecystoduodenocohc membrane was found, as illustrated 
(Fig 2) This had caused definite distortion of the duodenum and accounted for the xray 
appearance There was no evidence of a duodenal ulcer The membrane was divided and the 
duodenum mobilized to its normal position The raw areas were peritonized and the appendix 
was removed Cholecystectomy was not done 

The patient had an uneventful convalescence, and has had no recurrence of the symp 

toms 



Ftfr 4 — Same as Fig 8 


Symptoms Besembhng Gall Bladder Disease 
S J (SALH No 170100) naa a 41 year old white married woman who for eight years 
had had mtermittent attacks of severe colicky right upper quadrant pam radiatmg around 
the right costal margin to the back and scapular region She had nausea, anorexi, and emesis 
with each of these attacks, which usually lasted one or two days Between the attacks she 
was quite well, appetite was good, and she did not have fatty food intolerance During the 
four months prior to admission she had had constant nght upper quadrant pam with cohcky 
exacerbations, almost constant nausea, anorexia, and weight loss of about twenty pounds The 
stools had been normal There was no history of jaundice 

Fast Exstory — The patient had had a right sided pyehtis one year before, but the 
urinary infection had subsided with therapy She had had a left radical mastectomy for car 
cmoma of the breast three years previously 

Examvnatton —Temperature was 37° C , pulse was 80, respirations were 20, blood pres 
sure was 126/70 The patient was a well developed, moderately obese woman of 41 years 
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appearing acutely ill There was no 3 aundice The positive physical findings included a well 
healed left mastectomy scar with no evidence of local recurrence of the tumor, the abdomen 
was moderately obese and not distended There was oxqmsite tenderness in the right upper 
quadrant with localized muscle spasm and local rebound tenderness Compression of the costal 
margin ebcited pam 

haboratory Data Hemoglobm, 13 Qm , white blood count, 10,000, urme, occasional 
IV lute blood colls ‘Wassermann was negative, nonprotein nitrogen, 32 mg per cent, ictenc 
index, 0, total protein, 7 3 Qm per cent, albumin, 3 9, globulin, 3 4 



5 -Angulation of duodenum due to cholecystoduodenocollc membrane. 


A ray EzamMUitwn — The oral cholecystogram showed rather poor filling of the gall 
bladder, but there was no evidence of calculi The gastrointestinal senes showed only tender 
ness over the second portion of the duodenum, and the banum enema was negative 

Because of the possibibty that the recent pam might be due to metastatic caremoma 
from the breast, the patient was treated conservatively with atropine, bile salts, and a low 
fat, smooth diet She improved slightly, but returned in three montlis with the same type of 
severe pam The physical findings were unchanged The x rav studies were repeated, and bj 
chance the patient was given the dye for a cholecystogram on the daj prior to a gastrom 
testmal series The following dnj the gall bladder was filled with dye, there was still barium 
in the colon from a banum enema, and after banum had been mgested by mouth, the duodenu^ 
gall bladder, and colon could be visuabzed All three structures moved en masse, and could 
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not bo separated by abdominal manipulation, iilucU suggested the diagnosis of a congemtal 
cholecystoduodenocolic membrane At operation a broad membrane, which caused torsion of 
the ampulla of the gall bladder and distortion of the duodenum, was found The bands were 
divided, and cholecj stectomy was performed The gall bladder contained no stones and there 
was no microscopic evidence of acute or chronic inflammation The patient has been followed 
for four years since the operation, she has had no recurrence of sjmptonis and no evidence 
of metastases from the carcinoma of the breast 

iV'o Eehef of Symptoms 

J L (SMH No 163751) was a 26 year old single wlutc man who complained of mter 
mittent epigastric and right upper quadrant pain of eight years’ duration At times the 
pain ivas severe, but it did not follow any pattern with relation to meals Associated with 
the episodes of pam he had nausea, anorexia, and generalized weakness Ho had no mtol 
orance of fats, no constipation, and no weight loss The patient appeared quite nervous and 
somewliat emotionally unstable 

The physical examination was essentially negative except for vague deep tenderness in 
the epigastrium. The laboratory examinations were aU wuthm normal limits The gastro 
intestinal senes was negative except for an irregular appearance of the second portion of the 
duodenum and an area of persistent narrowing 11^ inches bejond the cap 

The patient was discharged followang a period of study, but returned one month later, 
and an exploratory laparotomy was performed because of persistence of the symptoms The 
onlj positive finding at operation was a cholecystoduodenocolic membrane, wluch was divided 
The patient improved for a few months, but has had a recurrence of the symptoms It is 
probable that the sj-mptoma are on a psychogenic basis, and the congenital membrane was not 
the cause of the trouble 

DISCUSSION 

Congenital pentoneal bands about tbe gall bladdei, duodenum, and colon 
aie qiute common, but they cause symptoms m i datively few individuals The 
symptoms winch may occui as a lesult of the bands most commonly resemble 
those of gall bladdei disease, of duodenal irritation, oi of obstniction The 
sjTnptoms aie usually not completely typical of either of these conditions, and 
unless there is definite abnomality of the duodenum by x-ray examination, tlie 
diagnosis is frequently veiy difficult It should be emphasized that the mere 
diagnosis of bands by x-iay exanunation is not suffieient reason foi operation un- 
less the patient’s symptoms and clmical course point definitdy toward the gall 
bladder or duodenum The reason the bands cause symptoms is not always dear, 
but it is usually because of mechanical partial obstruction, either of the ampulla 
of the gaU bladdei oi of the duodenum The patients with severe pam and per- 
sistent symptoms have been, in our espeiience, relieved by operation Those 
patients who have less definite symptoms, that is, those who have had onlv in- 
digestion and indefinite pam have a much pooler chance of bemg helped hi 
dinsion of the bands 

The diagnosis of these congenital bands should not be made imtd the pa- 
tient has been studied carefully to rule out the moie common causes of upper 
abdommal pam, such as cholelithiasis, duodenal ulcer, etc The operative treat- 
ment should not be imdei taken imtil a careful medical regimen has failed to 
lebeve the symptoms Simple division of the bands with i eperitomzation 
of the raw edges is aU that need be done at opeiation In those patients whose 
simptoms have resembled gaU bladder disease, cholecv stectomv has often been 
perfomed, but the patients who had cholecystectomy did not have a higher per- 
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centagc of lelief of sjonplonis than did those mth simple division of the liands 
Homans oiiginallv advised that some type of plastic pioeediue be pciformed on 
the duodennm in those cases wheie definite naiiowing was piesent Pyloioplasty 
was considered neccssaiy onlv once in our senes The opeiative failures are 
usually due to incoiiect evaluation of the cause of the patient’s s^miptoms rather 
than to inadequate opeiative pioceduies It would pinbablv be moie nearly 
coirect to sav that too many of these patients have been opeiated upon, and the 
piopei clinical attitude should be one of skepticism unless the clinical picture is 
vers’' definite 

CONCLUSION 

1 Congenital pentoneal membianes about the duodenum, gall bladder, and 
colon (the cholecystoduodenocolie membrane) occur in IS pei cent oi more of 
mdmduals, but cause symptoms of uppei abdominal pain ui a veiy small per- 
centage Only eighteen cases have been encounteied at the Strong Memorial 
and Eoehester Municipal Hospitals in wluch these bands have been considered 
the cause of symptoms 

2 The symptoms caused by these congenital membranes lesemble gaU blad- 
der disease and/or duodenal ulcer 

3 Operative intervention is 3 ustified only m selected cases, and those pa- 
tients havmg severe pain are most benefited 
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CLINICAL ItlANIPESTATIONS OF LUilBAE SPINAL AEACHNOIDITIS 

A Eepobt of Thirteen Cases 
J Douglas French, JI D , Eochester, N Y 

(From the Department of Surgery, Dwision of Neurosurgery, University of FocJrester 
School of Medicine and Dentistry) 

T he teim spmal aiaelmoiditis has been loosely used in the past to desciihe 
a series of poorly understood aseptic inflammatory processes of the lepto- 
menmges The eknical manifestations of arachnoiditis are obscured by the 
factors bated here Failure to recognize these vaiients has resulted in fathom- 
less confusion 

1 The local pathologic manifestations of arachnoiditis may vary consider- 
ably Descriptions of the diffuse, dissemmated, cueumscribed, cystic, and ad- 
hesive forms as TveE as of many other less common subdivisions are available 
2 It may occur at various levels and to different degrees initiating widely 
diffenng clmical changes It is probable that most of the hteiature on the sub- 
ject concerns only the more advanced forms of the disease, and that milder 
manifestations are common yet go uni’ecognized 

3 The described etiologic factors mitiating aracluioiditis are legion While 
a primary form is possible, it seems likely that it is usually secondary to other 
processes which m themselves produce cbnical variation m simptoms or signs 
4 There is great individual variation m the clinical course of patients with 
arachnoiditis 

5 The various forms of spinal araclinoiditis often produce cbnical mam- 
festations which closely simulate those of another poorly understood group of 
conditions including GuiUam-BaiTS syndrome, Landry's ascendmg paralysis, 
radiculomyebtis, polyradicubtis 

It IS, however, web documented that aseptic arachnoidal inflammation may 
commonly be associated with other primary diseases of the spme or spmal cord 
The lumbar spme is particularly predisposed to mjury and, m recent years, 
stress has been placed on mtervertebral disc abnonnabties as the source of a 
large percentage of previously nnexplamed low back symptoms The possibibty 
of mtradural inflammatory changes compbcatmg these low back abnormalities 
has been dealt with lightly, but sporadic reports on spmal aiachnoiditis asso 
mated with protruded mtervertebral disc are available 

For this reason, an evaluation was undertaken of patients with spmal arach- 
noiditis m the lumbar region. Of approximately 200 patients explored foi pro- 
truded mtervertebral disc at this hospital, thirteen were found to have local 
arachnoiditis Eight of these patients had protruded mtervertebral discs The 
remammg five were early cases, and protrusion may have been overlooked They 
presented, however, cbnical findmgs mdistmguishable from those seen with dis- 
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cogenetic disease and aie lucludcd licie as examples of aiachnoiditis probably 
on that basis Intiaduial exploration was infiequently perfoimed so it is prob- 
able that ai’acliiioiditis may lla^e been piesent m a much liigliei percentage of 
the cases In all tliuleeii cases of this senes, however, intradural verification 
was obtained and, m three of these, histologic sections of the arachnoid were 
made An example is included ui Fig 3 

The results seem to indicate that mtiaduial arachnoidal irritation is fairly 
common and may be frequently associated with uitervortebral disc disease The 
term localized spinal arachnoiditis is here used to indicate Avhat appears to be 
an intrathecal aseptic mflammatoiy process adiacent to and lesultmg fium 
interv’^eitebial disc disease in the lumbar spine The term inflammation is used 
to indicate arachnoid hi'peiplasia ivitli subsequent thickening and formation of 
collagenous adliesions 

CLINICAL DATA 

Etiology — In this senes, there were nme men and four women ranging m 
age from 25 to 62 years There w'eie only four who gave a history of significant 
trauma, but twelve gave a history of chronic backache of six months to thirty 
years’ duration The onset of acute symptoms occuiied less than two months 
before hospital admission m eleven, and less than two weeks before admission 
in SIX patients 

At this hospital, spmal arachnoiditis has been verified at operation m 
eighteen cases In an additional nine cases it has been strongly suspected by 
virtue of abiioimal spinal fluid and myelographic changes supplementmg com- 
patilile cluneal findmgs The mcidence of lumbar arachnoiditis m this senes 
would then be 46 per cent, a figure which is at vanance with the usually de- 
scribed high mcidence of dorsal mvolvement m this disease 

Clinical Dcscnption — The clinical findmgs m this group of patients were 
essentially similar, but there were rather marked differences m the degree and 
extent of the history and physical changes encounteied 

History — In most cases, there was an acute onset oi mcrease of symptoms 
superimposed on a previous prolonged history of chronic or mtermittent back- 
ache Pam radiating m either or both lower extremities was present m all 
patients except one, where it was localized to the left sacroihac region The 
pain was variously reported as “shootmg,” “burnmg,” “crampmg,” and “ach- 
ing ’’ Some form of paiesthesia was present m eleven cases and weakness m 
the legs Avas reported m five cases Muscular tivitchmg was piesent m four 
eases In the more advanced cases, sphmeter disturbances (four patients) and 
marked muscular wealoiess oi paralysis (four patients) Avere reported 

The reported sjmiptoms Avere somewhat patchy and diffuse, bemg bilateral 
m seven patients In five patients, pam oi paresthesia was present to some 
degree m one upper extremity as well as m the legs 

Physical Findings — The findmgs on physical exammation varied from al- 
most nothing to CAidenee of adAmnced cauda equma compiession Some degree 
of stiffness, limitation of motion, spasm, and tenderness in the back Avere re- 
ported in ten patients and seiatic stress tests were positive m the same number 



of cases Jliiseulai wealniess oi atiopli'v "was pieseut in nine patients amounting 
to maiked ■weakness or paiahsis usiialh in the feet in thi’ce instances Objec- 
tne senson changes ^^ele noted in twelve cases, but in only six was the senson 
change localized to one leg in the distiibution of a single neive loot Refle'^ 
changes weie pi’esent in twehe cases, but a single leflex was altered in only si\ 
patients Of the lemaming eases, tno oi three leflexes in the lowei extrem- 
ities wei-e bilateially altei-ed in five, and both ankle jcik and knee jerk unilatei- 
aUy diminished in one instance 

To evaluate the degicc of advancement of pin steal changes, the patients 
■\\eie dnided into thiee gioiips One patient, toiisideied to have slight phi’Sieal 
endence of ainchnoiditis, showed no leflcx changes, minimal back abnoimahties, 
ecpmocal seusoi}^ changes, and ■nas not acutelj’' ill Foui patients with advanced 
changes weie acutely ill, had bilaleial weakness oi paialyscs in the legs, maiked 
sensoiw changes, and sphinetei abnoimalities The lemaining eight patients 
eonsideied to show model ate changes had definite neuiologic abnormalities con- 
sistmg of reflex and sensoiv abnoimahties and alteration of back and leg 
function 

Snha^achnoid Sfvdieb — The lesults of the subaiaehnoid studies aie listed 
in Table I Spinal fluid piotein and mechanics ueie i-epoited in eight cases 
Increase ui piotein fiom 40 to 630 mg pei cent uas piescnt in six cases and 
manometiic block m one case Subsequent leadings uei'e done in two cases, 
three and seyen da'\s aftei the initial spinal punctuie, shouuig drops from 50 
to 7 mg pei cent in one and fiom 55 to 30 mg pei cent in the second In one 
instance, the punctuie was done below a complete block (piotein 630 mg per 
cent) and in one case b\ cisternal appi-oach (pi-otem 20) 

Myelograms — Contrast subaiaehnoid studies weie done in all eases, usu- 
ally with Pantopaque Complete block was pi eseut in se\ on cases, and localized 
abnoimaliti , usualh associated yith a lagged appeaiance foi a segment above 


Table I Scbakacuxoib Stldifs 
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01 beloM the defect, noted in the lemainmg six cases (Fig 1 ) Myelogiains 
Mcic lepeated in two cases, foiii weeks and one yeai aftei opeiation In one 
patient a simple defect icsulting fiom an cxtnided inicleiis pulposus was orig- 
nialh seen Two Aveeks aftci opeiation, lapid incicase in symptoms occuired, 
and a complete block nas found on imelogiapliA’’ At opeiation, extensive local- 



l^ff 1 (Case 1) AIj elogrram showing defect with associated ragged appeaiancc to opaque 
column frequently seen in localized arachnoiditis 

ized aiachnoiditis ivithout extiadural compression was encountered (Fig 2 ) 
The othei patient showed little change on lepeat siibaraclinoid visualization one 
A'^eai following myelogiaphA^ and lemoval of disc piotrusion, and on le explora- 
tion showed aiacluioiditis mthout extradural compression 

Roentgenogi ams — Roentgenograms in this group of patients 1101x3 not pai- 
liciilarly helpful Nairowed interspaces con esponding to the Icicl of nucleus 
piotnision weie prasent in only two cases 
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Operative Findings — In thiee patients, extrusion of the nucleus pulposus 
was eneounteied and m five, local protnision was present In the remaining 
five cases significant protrusion was not eneounteied, hut many of these were 
early eases and intervertebial disc abnoimalities may have been overlooked 
The subarachnoid space was explored m aU cases and loeabzed aiachnoiditis 
encountered This piocess was manifested as a thickened mdkj'^-appeanng 



Fig 2 (Case 6) — Myelograms on the same patient at an Interval of six weeks during’ 
•which Ume arachnoidlUs developed. A shows a simple defect at the fourth lumbar segment 
•with indentation of the column and elevation of the root. B shows essenUaliy a complete 
ragged appearing block. 
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arachnoid with localized gioss matting togethei by adhesions of the filaments of 
the eanda eqnina The pioccss usually extended one to two segments above the 
protruded nucleus pulposus, and was fiequently sufficiently marked to cause 
complete pantopaque obstniction well above the extiadural compression In 
two instances of complete obstiuction, in fact, no extiadural protrusion was 
encountered Operation was usually undertaken four to ten weeks after onset 
of acute symptoms and the adliesions weie quite firm at this time There was 
some mciease in vascularity but edema of the loots was not prominent In two 
instances, however, the filum teiminale was considerably enlarged 

Pathologic sections weie available on thiee of the thirteen patients ex- 
plored, and an illustrative example of a greatly thickened arachnoid obtained 
from one patient (M D ), compared to a normal and a h 3 rperplaatic arachnoid 
membrane, is meluded m Pig 3 These sections indicate the type of infiamma- 
tory reaction seen in aseptic arachnoiditis There is little if any leucocjdic 
response even m the active stage, but simply a cellular proliferation of the 
arachnoid The end result is a greatly thickened, collagenous membrane asso- 
ciated with adhesions of similar structure 

Course — PoUow-up was under one year m three eases, under three years 
in foul cases, and over three years m five cases In one ease, no follow-up was 
available One patient was essentially unimproved, four were pam free but 
one had marked neurologic residua, three were improved but still had pain, 
and four were improved but reported mteimittent episodes of back and leg pam 
Postoperative radiation therapy was given to three patients with eqmvocal 
improvement 

Postoperatively, improvement was usually slow but progressive Two pa- 
tients only had subsequent acute episodes suggestmg reactivation of localized 
subarachnoid aseptic inflammation 

CASE REPORTS 

Case 1 (SJMH No 192019) C C was a 34 year old man who fell approximately one 
year before admission and immediately complained of pain in the back Subsequently the 
pain involved the right leg and later the right arm These symptoms were continuously m 
creasmg to the tune of hospital admission 

On examination there was paraspinal muscle spasm, limitation of forward and lateral 
flexion, a limping gait, reported patchy hypesthesia of the entire right side of the body start 
mg m the region of the eighth cervical segment, and a questionably decreased right ankle jerk. 

Roentgenograms of the spme were not particularly remarkable A pantopaque myelo 
gram revealed a deflnite defect opposite the fourth lumbar mterspace (Fig 1) 

At operation a herniated nucleus pulposus was not encountered On openmg the dura 
the Cauda equina m this localized area was found to be mvolved m a tangle of adhesions in 
the midst of which was a markedly enlarged filum terminale 

Postoperatively, he was considerably improved and complained of no pam at the time 
of discharge from the hospital He did not return for follow up 

Comment — This case illustrates chronic onset of symptoms, spread of com- 
plaints, and patchy inconstant equivocal physical findmgs in the presence of 
advanced adhesive changes in the cauda eqiuna Protruded mteiwertebral disc 
was not encountered 
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Fig 3 — Phototnlcrographa (hematoxylin and eosin) of normal and inflamed arachnoid 
membranes under low (o) and high (b) power Normal arachnoid is shown In 1 Hjperplas- 
tic arachnoid changes without leucocytic or caacular reaction is seen in 2 (patient with 
arachnoiditis associated with spinal cord tumor) The tremendouai} thickened collagenous 
membrane (S) represents the end stage of the process (Case 4) 



FRENCH lumbar SPlNLVL ARaCHNOIDITIS 725 

Case 2 (SMH No 192859) — S S, a 32 year old man, first noticed backaclie one and 
one half years before admission ivliilo hospitalized bocauso of crj sipolas of the face It lasted 
three montlis and then disappeared until seven months before admission, ■when back pain re- 
curred accompanied by pain in both legs During this seven month period ho had undergone 
an unreveabng exploratory laminectomy and two spinal fusions elsewhere, without xchef 

On admission, he was found to have bimtation of forward flexion with pamspmal muscle 
spasm, positive sciatic stretch tests, absent left ankle yerk and dimimshed right knee yerk, and 
hyperesthesia of the right outer calf 

A cisternal myelogram demonstrated distortion at the fourth lumbar segment and a 
block at the fifth The cisternal fluid protein was 20 mg per cent 

On exploration, a protruded inten ertebral disc was remov ed from the fifth interspace 
on the left, and gross cauda equina adhesions and matting to above the fourth lumbar seg 
meat were encountered on opening the dura 

The postoperative course was uneventful and the patient reported himself well three 
years later 

Comment — This ease lUiistrates chiomc hack and leg disability, unrelieved 
by three operations, which lesponded well to lemoval of a protiuded interverte- 
bral disc Localized suhaiachnoid mflamination was maiked and had produced 
model ate hut definite neuiologic changes The symptoms lelieved by the final 
operation were essentially those present from the onset of disability 

Case 3 (S M H No 199505) — S was a 29 year old housewife who developed back pam 
following a normal pregnancy eighteen months pnor to admission to the hospital She re 
sponded well to conservative therapy until three days before admission when she suddenly 
developed severe pam m the back and both legs, numbness in the saddle area and both legs, 
marked weakness of the feet, and urinary retention. 

On exammation, she was found to have marked tenderness over the fifth lumbar spine, 
sensory changes m the saddle area, both feet and lateral thighs, marked weakness in both 
feet, a distended bladder, absent ankle yerks bilaterally 

Eoentgenograms of the lumbar spine showed narrowing of the third, fourth, and fifth 
intervertebral spaces Pantopaque myelogram showed a Complete block at the third lumbar 
segment Spinal flmd protem was 80 mg per cent 

At operation, an extruded nucleus pulposus was removed from the" fourth lumbar inter 
space Because the block persisted, the dura was opened and the canda equina seen to be 
grossly matted together in an adhesive mass 

Postoperatively, the pam disappeared, but three years later she stdl had some anesthesia 
and residual foot drop on the left side 

Comment — The case illustrates the acute onset of symptoms and rapid 
progression of neurologic changes to the pomt of advanced cauda equina com- 
pression. The spinal fluid pioteiu was elevated even though the puncture was 
done above the site of obstruction The myelographic block was a full segment 
above the extruded nucleus pulposus because of tlie extensive adhesive process 
visualized at operation Convalescence was satisfactory although neurologic 
residua persisted three years after operation 

Case 4 (SALH. No 192500) — M D was a 62 year old Itaban man who first noticed 
twitchmg in the arms and legs two months before admission Three weeks before admission 
he noticed rather severe back pam and pam m the left leg associated with weakness m both 
legs At this time he also noted some numbness m the legs below the knees 

On physical exammation, he showed evidence of marked weight loss , hypesthesia to pm 
pnek corresponding to levels of about the first lumbar segment on the right side and the third 
lumbar on the left was present There was marked weakness of both legs and moderate noak 



726 


StrRGEKT 


ness m the arms, fibrillary twitchmgs in the arms and legs, a diminished left knee 3 erlc, and 
absent right knee jerk and both ankle jerks The rectal sphincter ■was notably relaxed 

Sngar was present in the nnne and a fastmg blood sugar was 200 mg per cent Lumbar 
puncture showed evidence of a complete block and the protein content was 030 mg per cent 
Cisternal spinal fluid, however, showed a protein of 25 mg per cent and a lipiodol myelogram 
three weeks after the onset of symptoms demonstrated a complete block in the region of the 
second lumbar segment A laminectomy was performed three days later and an extruded 
nucleus pulposus encountered between the tlurd and fourth lumbar segments on the right side 
The dura was opened and a catheter passed cephalad at nluch time an obstruction was en 
countered one mterspace above Exposure was extended and the cauda equina was found to 
be completely matted together by an inflammatory process involving these segments After 
partial separation of the nerves it was possible to pass a catheter freely 

Convalescence was slow but steadv The patient was last seen three years after opera 
tion at which time he was completely asymptomatic and working at hard labor 

Comment — This case illustrates advanced patelij^ neuiologic changes out 
of proportion to the local extradural iiiitative pioeess The fibnUaiy twitching 
and upper extremity complaints have been observed in other patients The high 
spinal fluid protein in this ease occurred m fluid which had been removed from 
below a complete block Again the insualized block was weU above the extra- 
dural compression Recovery was complete 

Case 5 (SM H No 153116) — ^E E was a 44 year old woman with a twelve year history 
of chrome backache Four months before admission she developed pain in the right leg On 
admission to the hospital she was found to have limitation of movements of the back, positive 
right sciatic stress tests, weakness of the right leg, and a diminished right ankle jerk. A pro 
traded intervertebral disc was removed at the fourth lumbar space after visualization of a 
simple but deflmte defect m that area by myelography (Fig 2) 

She was rebeved of pain postoperatively until tho fourteenth day when she again com 
plained of pain in the back and right leg Pam and numbness subsequently became bilateral, 
and on examination sensory changes, neakn>*B3, end impaired ankle jerks were present bi 
laterally There was some associated bladder disturbance Myelogram was repeated three 
weeks later at which tune a complete block was apparent at the fourth lumbar segment. At 
operation, extradural scarrmg was present, but there was no evidence of nerve root compres 
Sion The dura was opened and a locabzed mass of dense adhesions encountered 

The postoperative course was one of very slow but gradual improvement. X ray therapy 
was given but the results were not notable Two and one half years later the patient had 
persistent pam m both legs but was active and able to take care of her household duties 

Comment — This case demonstrates sudden onset and rapid progression of 
manifestations of spinal arachnoiditis two weeks after operative removal of a 
protruded nucleus pulposus The patient considered herself improved by oper- 
ation, but had persistent complamts two and one-half years later 

DISCUSSION 

The propensity of the leptomenmges to respond to imtation has been shown 
both expenmentally and clinically many tunes Experimentally,’^ relatively 
minor traumas have been shown to produce such irritation, and arachnoiditis 
has been induced by application of laked blood, autologous and heterologous 
sera, homologous tissue, cellophane, various chemicals, and even Rmger’s solu- 
tion Furthermore, local injury to the arachnoid without injury to the dura 
has been shown to produce fauly widespread inflammation to both dura and 
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leptomcnmses= Clm,o»lly, leptoippmugcl i»s 1 ,™,, ■ 

loLe a wdo vai.ct, ol paU.c.latc, io.cgi, 1, i.h , 1. n 

matic, degenmlnc, inlcctioua, and oll.ci sliniuli Tl.a yniMng clm.mln «( ll.o 
mJammatjon piodnccd and tins ippoilcd wnacs Iiavo liccn oiillmcd clsaahoio 
and mil not be nicludcd licic ® 

Most of the clinical discussions on spinal aiathiioiditis lia\o been concornp<l 
with what must lepiesent the moic cxiensuc oi ndianced foi m of llio disease ^ 
Allusion has been made, honeici, lo milder foinis of nutation pailieulnrh in 
relation to mterveitcbial disc disease® and spine abnoi malUies " It is luobablc 
that mmor arachnoidal iiiitalioii occuis acu ficfiuenlh , iisunllv as a sccondnn 
rmtative process, and becomes iccognwcd only yhcii it piogiesses lo such pro- 
portions that ciippling neiiiologic changes present themsches 

It seems clear that localized iiiflamiiiatoii changes can fi erincnUy i esult in 
the spinal meninges as they can in other scions earitics fiom acute oi chionic 
irritative processes The piedommence with nhich spinal abiiorninlitics occur 
in the lumbar region m the foim of intcivcitcbial disc disease, nistabilih from 
many causes, trauma, etc would, therefore, piedisposc this nica lo localized 
arachnoiditis 


The climcal manifestations pi-csciitcd by these ])aliciils willi localized lumhai 
inflammatory processes wei-e essentiall} similar, ret Ihcic ncic notnlilc diffci- 
ences in eirtent and intensity of sj mploms and in clinical coni sc Rathci meager 
clmical findings were noted m one group, yet at opciatioii nclI-do\ eloped arach- 
noid adhesions were found ParadoKieally, olhcis nitli ni-nchiioiditis in the same 
area showed acute, rapidly progicssire, ciippling iiciuologic changes It seems 
probable that arachnoid irritative changes maA' giadually oi intei mittcntl} de- 
velop or may he much more fulminating, dopending upon tlie local stimulus 
The inflammatory piocess may completely subside coincident mth the removal 
of the irritative lesion, may result in the foimation of immobilizing adhesions, 
or may recur The resultant clinical manifestations nould Aaiv, therefore, 
according to the degree of subarachnoid initation and to the stnictuial picdis- 
posmg changes 

From an evaluation of these patients, it would appeal that preopeiation 
determmation of arachnoiditis associated mth mteiweitebral disc disease would 
e c t but possible Certain elements in the Instoiy and examination may, 
however, suggest the possibility of its presence 

u a of symptoms and findings out of proportion to those pro- 

uee y compression of a single localized root appear to be most suggestive 
ate changes were frequently present in these patients and patchy sensory 
a norm ties corresponding to higher levels than the suspected area of com- 
pression were encountered 


2 The acute onset of symptomatology leferable to the loAver lumbar spine, 
particularly m people ivith chronic or recurrent hack complaints is commonly 
seen m association with protruded intervertebral disc The frequency Avith 
which such dramatic onset occurred on the patients reported in this study, par- 
ticularly when associated Avith diffusion or rapid progression of symptoms and 
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findings, suggests that intiadural mitatne pioeesses maj "well be present and 
may possibly even belp to explain the mterimttent oi acute manifestations of 
known persistent disc protrasions 

3 An elevated spmal fluid piotem with oi without block should also sug- 
gest intiadural complications Since spinal fluid pintem elevation is encoim- 
tered m over one-half tlie patients with protruded mtei vertebral dise,^® it is 
difficult to draw valid conclusions regarding such elevation There is eiudence 
from two patients reported here, and from five other’s not included, that spmal 
fluid protem and even manometiie block may undergo rapid changes even m a 
few days One patient with aiaehnoiditis of the dorsal spme showed a piotem 
drop of from 400 mg per cent to 15 mg per cent in eleien days, and a subse- 
quent rise to 600 mg per cent thirty dajs later It seems likely, therefore, that 
the spmal fluid protein is elevated at some stage in spmal arachnoiditis In 
considermg mci eased piotem content of spmal fluid as an exudative rather than 
obstructive phenomenon the possibility of aiacbnoiditis may be entertained un- 
der these cu cumstances 

4 The myelogram mav be helpful in directing attention to complicating 
leptomenmgeal mvolwment Block yvas present m over one-half of these pa- 
tients, and, m still other eases, there yvas a ragged appearance of the nsiiahzed 
column m addition to a defect on the film 

The treatment of patients mth spinal araclinoiditis complicating interver- 
tebral disc disease should be diiccted primarily at the stiuctural abnormahty 
initiating the irritative arachnoid lesion Three of seven patients on whom 
protruded mtei vertebral discs were rcmoied continued to have significant pam, 
while three of five patients on whom disc piotiaisions were not encoimtered had 
persistent notable discomfort A direct surgical attack at the arachnoiditis was 
not fiequently undertaken Such interference portends more direct damage to 
the cauda equma than impioi ement from lelense of vascularized adhesions The 
results of roentgen thei apy^ have not been impressn e at this clime 

It seems likely that the propensity to form adhesions m the subarachnoid 
space vanes considerably m diffeient people in much the same manner as is 
known to be the case m the large serous oi synovial cavities When such adhe- 
sions oecm as the result of irritation fiom a protruded mtervertebial disc, the 
tyqncal anamnesis for such piotinsion is altered and the possibility of per- 
sistence of symptoms after surgical coriection mcreased There is evidence, 
mamly from myelogi’aphic and manometnc studies on these and other patients, 
to suggest that regression of the localized adhesive oi inflammatory process may 
occur Persistent adhesions, however, undoubtedly can perpetuate pam and may 
be an important factor m that gioup of patients whose symptoms persist after 
removal of a nucleus pulposus 


SUMMARY 

1 An analj sis of thirteen vaiified cases of localized spmal arachnoiditis m 
the lumbar region is presented, of which eight yvere associated yvith protruded 
mtervertebral disc In lemammg five cases, no disc protrusion was encountered 
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2 Factors of possible significance in the diagnosis of localized aracbnoiditis 
arc felt to be sudden onset of symptoms, patchy, diffuse physical findings out 
of proportion to single loot compiession, ineieascd spinal fluid protein, and 
myelograpliic abnormalities 

3 The opeiative findings consisted chiefly of thickened aiachnoid and lo- 
calized agglutination of the cauda equina filaments by dense adliesions 

4 It IS suggested that spinal arachnoiditis may be a common complication 
of mteii'ertebral disc disease 
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PEEPOEATION OF A DUODENAL ULCER DURING 
ROENTGEN EXAMINATION 


J A Schilling j\I D , Rochester, N Y 

(From the Department of Surgery, The University of Rochester School of Medicine 

and Dentistry) 

P ERFORATION of a peptic iilcei during or shortly following barium con- 
trast meals is a dramatic though uncommon occurience Because of their 
spectacular and staitbng nature, most cases that occur aie reported Seldom, 
however, are there foUow-up studies on these cases with regard to the most 
interesting aspect, nauielj , the immediate course and the later disposal of the 
contrast substance m the peritoneal cavity Considerable research has been 
conducted m animals legaidmg the peritoneal response to foreign materials 
Also, animal and post-mortem experiments have been performed in an attempt 
to trace the various routes and method of spreading infection and peritoneal 
effusions It is, therefore, a laie opportunity to observe the immediate and 
later course of barium sulfate in the peritoneal cavity of a man for several 
months following its accidental introduction through a spontaneous duodenal 
perforation This oeciuied m fluoroscopy during the course of a loutine gastro- 
intestinal roentgen examination 

In the cases reported in the literature most peptic ulcers that have per- 
forated m lelation to baiium contrast meals haie perforated a few hours or 
day's following the mgestion of the contrast substance In such cases httle or 
no banum contammated the peiitoneal cantv Veiv few cases were actually 
observed m fluoroscopy at the tune of examination Himmelmaun,® Paas,'* and 
Buttner and Paiigerau^ found a significant relationship between perforation of 
peptic ulcers and roentgen examination Panek^' repoi ted that 22 pel cent and 
Himmelmann" reported that 29 4 per cent of the perforated gastric and duodenal 
ulcers seen bv them followed a barium meal and roentgen examination Smger, 
at the Cook County Hospital in Chicago, found no such incidence Out of 500 
perforated ulcers only four occuired after a baiium meal, an incidence of 0 8 
per cent Durmg this peiiod 5,000 roentgenologic examinations were earned 
out m patients with peptic ulceis Therefore, the incidence of perforation fol- 
lowing eyammation of aU unruptured peptic ulcei-s was 0 08 per cent Bckman 
at Duluth reported five cases of perforation following barium ingestion in a 
senes of 500 cases of perforated peptic ulcers At that clmic 1,500 gastro- 
mtestinal roentgen exammations weie averaged per year for all reasons The 
case reported here is the first in the histoiT of this hospital, now almost twenty 
years old Here also, an average of 1,500 gastromtestmal roentgen examinations 
for all reasons are earned out yearly Recently, the total number of such 
examinations approached 2,500 pei year Duimg the same period there have 
been nearly 200 perforated peptic ulcers None of these were related to barium 
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ingestion and loentgen examination Thus, despite foieign statements to the 
contrary, the peifoiation of an ulcei during oi immediately folloiiing gastio- 
intestiual loentgen examination is a raie event Heavy palpation during 
fluoroscopy, as desciibed and stiessed in Geiman leports, may account for this 
discrepancy in incidence 

At present, fiftj^-seven cases have been found in the literature Singer 
collected thirty-foui cases and added four of his own Buttnei and Fangerau 
reported fifteen cases m the bteiature not mentioned by Smgei and added one 
of his own Paas added two cases to his review of this liteiatuie Thomas^® 
reported a single case Johauson® and Toiopov^' listed cases, although unfortu- 
nately in journals unobtainable 

The subject of barium in the peritoneal cavity has been studied by three 
observers Hunmelmann,^ using twenty-one healthy dogs, peifoiated their 
stomachs with cautery after instiUmg varying amounts of baiium and sterile 
and unsterde food At a second laparotomy the perforations weie closed He 
concluded that perforations following a contrast meal of barium were more 
dangerous than after the usual nutritive feedings m dogs Accoidmgly, a 
sunilai situation m man was judged to be moie serious He noted roent- 
genographicaUy an early widespread diffusion of barium Microscopieally, he 
observed an encapsulating foreign body type of reaction m the peritoneal 
cavity 

Paas m more extensive experiments found that pylorospasm occurred after 
perforation of the duodenum in dogs There was a marked delay in contamina- 
tion of the peritoneal cavity with banum contamed in the stomach under such 
circumstances This delay lasted often more than five hours compared "With the 
rapid contammation occurrmg after perforation of the stomach There was a 
much higher mortality after perforation of the stomach than aftei perforation 
of the duodenum Barium injected mto the peritoneal cavity was found to 
diffuse rapidly and to cause death ivithm twenty-four hours if more than 50 c c 
of banum suspensions were used His microscopic findings were similar to 
those of Himmelmann 

Thomas“® made a very careful study of the peritoneal reaction to barium 
sulfate by mjecting 02 to 04 ec of barium sulfate suspension into the 
peritoneal cavities of albmo rats He concluded that there was a transient, 
nonspecific polymorphonuclear leucocyte migration, a marked lymphocytic and 
macrophagie response, and later encapsulation with granulation tissue Most 
of the banum sulfate particles were phagocytosed by macrophages Foreign 
body giant cells formed only late and m small numbers He stated that the 
peritoneal response differed from the classical foreign body reaction in that 
theie was an intense and persistent lymphocytic and polyblastic reaction with 
delayed and sbght formation of giant cells No statements were made regarding 
the mtrapeiitoneal lymph nodes 

Attention should be called to the recent paper of Suner^" regarding the 
drainage of India ink and indigo carmine from the peritoneal cavity of cats 
He noted free ink m the lymphatics of the diaphragm and m the parasternal 
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lymph trunks and sternal Ijonph nodes within a few mmutes of injection A 
large amount of the material remaining in the peritoneal cavity adhered to the 
greater omentum and was rapidly immobihzed by a fibiinous deposit Later 
almost all particles were picked up by macrophages and eairied deeper mto the 
mterstitial conneetive tissue of the omentum 

The subject of peritoneal leactions, the intrapentoneal absorption of vari- 
ous foreign substances, cellular response to foreign materials, and the ultimate 
disposal of particulate matter, has been extensivelj^ studied The renews and 
the experimental studies of Webb.^- MaekmuU and kLchels,^ Bolton, == Cunnmg- 
ham,®’ ■* Hahn and associates,” and kliUei and associates^ may be referred to 
for complete discussion of specific aspects of these questions In general, 
peritoneal absorption of fluids and foreign substances is accomphshed through 
the diaphragm, omentum, mesentery, and the peritoneal surfaces with extra- 
ordmary rapidity The tj-pe of material and the size of the particles influence 
the rate and degree of absorption as well as the type of cellular response 
Neutrophiles, macrophages, and mesothelial cells are essential m the lemoval of 
particulate matter The absorbed material is widely distributed m the omentum, 
liver, spleen, lungs, and distant organs of various animals through the subserous 
eapillanes and Ivmphatics These remarkable pentoneal responses are not 
restricted to finely divided particulate matter The encapsulation of almost 
every conceivable type of foreign body includmg drams has been the subject 
of innumerable papers The case to be presented is further evidence of the 
remarkable protective ability of the pentoneal cavity of man Moreover, m this 
smgle case, there is corroboration of important expeiimental conclusions to be 
discussed later 

CASE REPORT 

W B (No 235220) was admitted to the Eochester Municipal Hospital for the first 
tune July 17, 1945 He was a 72 year old white man, single, kitchen helper, with the chief 
complaints of anorexia, diarrhea, and abdominal pain of one month duration. 

The patient had been in good health unto one month before admission when he noted 
a stabbing, burning, epigastric pain, that was most severe around midnight. The pain 
was not related to meals, but was partially rebeved by food At the same time he noted 
pain about the heart, that radiated down the left arm, which was more marked on exertion 
During this period he suffered alternate bouts of constipation and diarrhea with complete loss 
of appetite, and a weight loss of ten to fifteen pounds One week before admission the pa 
tient vomited frequently, although the vomitus contamed no black or coffee ground material 
The night before admission the patient passed two large black tarry stools He had a 
similar bout one year before admission that subsided spontaneously 

The past history revealed no serious illnesses, operations, injuries, or other hospital 
admissions and was noncontnbutory 

Physical examiimtion at the time of admission revealed a u ell developed, thin man 
in no acute distress although appearing chromcaUy lU The temperature was 36 7° tlie 
pulse 76, and the respirations 18 per minute The blood pressure was 164/82 The skin 
was dry with loss of elasticity A cataract was noted m the left eye Teeth were carious 
The heart and lungs were within normal Emits There were palpable, shotty cervical and 
axillary lymph nodes Abdominal examination revealed epigastric tenderness without spasm 
on deep palpation. The Ever was palpated at the costal margin 

Laboratory studies at the tune of admission were withm normal Emits except a plasma 
protein of 5 5 Gm. per cent 
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Two daj-8 after admission, a gastromtestinnl roentgen examination was earned out with 
barium sulfato ingested ns the contrast substance A 250 cc suspension was suaUowed, 
containing 200 Gm of barium sulfato During fliiorOBCop>, barium Mas obsor\od to streak 
out to the right and the left of tho duodenal cap and very promptly outlined the right lower 
boundnrj of the peritoneal cavity An x rnj flbn taken one and one half hours later showed 
barium spread widely throughout the peritoneal cavity though concentrated in tho right and 
left lateral gutters The blood amjlnse determined at tlus time nas 80 units and wluto blood 
cell count was 5,000 per c mm 

Tho patient was removed to the operating room shortly after the last roentgenogram 
was taken The abdomen was entered through an upper right rectus incision At the time 
of operation the patient rocoii ed 500 c c of citriited blood and 250 c c of plasma A largo 
perforation, 1 5 cm in diameter, was found on the anterior portion of tho first part of the 
duodenum ]ust distal to the pylorus A great deal of black watery fluid was noted Bverj 
where there were flecks and small collections of whitish material whicli in the course of three 
hours were mixed and agglutmated by a fibrinous exudate It was impossible to remove anj 
barium without damaging the serosa of the intestines Accordingly, as much of the free 
fluid was aspirated as possible and the perforation was closed transversely to the long axis 
of tjie duodenum with a double row of interrupted silk sutures Omentum was sutured over 
the perforated area Tho abdominal wound was closed tightlj m layers with interrupted 
Bilk sutures No drains or sulfonamides were placed in the peritoneal cavitj 

The postoperative course although somewhat stormy was much more uneventful than 
expected The patient received mtravenous glucose, saline solution, and amigon Wangen 
Steen suction was appbed to an mdwellmg Levine tube Sulfadiazine was administered intra 
venously, but discontinued after thirty six hours because of a rising nonprotein nitrogen 
Pemcillin, 20,000 umts, was given intramuscularly every three hours The nonprotein nitrogen 
rose to 92 mg per cent four dajs after operation and thereafter dropped slowly A small 
pleural effusion developed in the right side of the chest one week after operation and slowly 
subsided without aspiration At this time the plasma protein was 4.93 Gm per cent, and 
shiftmg dullness was noted in the abdomen Some peripheral edema of the lower extremities 
was also present Durmg the entire postoperative period after the first day, the patient was 
placed in a chair twice daily Two weeks postoperatively the oral intake approximated 3,000 
calories a day Comcident with the abibty to tolerate and retain food, tho patient began to 
improve clinically, and the total proteins rose to 5 6 Gm per cent During the first three 
weeks postoperatively the patient suffered from crampy abdominal pain and diarrhea A 
large tender pelvic mass was palpable by rectum and slowly subsided Four weeks post 
operatively a mild superficial phlebitis of the lower extremities was noted and treated ex 
pectantlj with spontaneous remission During the next month the patient was essentially 
asymptomatic He was not discharged because of lack of convalescent facilities During 
this period there was a persistent leucocytosis of 10,000 to 20,000- white cells per c rmn with 
an eosmophilia averaging 23 5 per cent This subsided slowly after discharge 

The patient was discharged twelve weeks after admission Two months later he ap 
peared remarkably well Appetite was good, there was no difficulty in bowel movements 
There was no crampy abdommal pam or obstructive symptoms The patient had gamed two 
kilograms of weight There was still some residual mduration high m the pelvis on rectal 
examination Four months later he appeared the same All the induration m the pelvis 
palpable by rectum had disappeared Wlute blood cell count was normal , plasma total 
protems were 6 9 Gm per cent 


DISCUSSION 

An important aspect of t his case study is the coiroboration of Mitchell s 
research on the spread of intrapentoneal effusions He injected finelj’’ sus- 
pended barium into the lesser omental sacs of human stillborn infants He 
concluded that an effusion in the right subhepatic space ovei-flows into tbe right 
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infracolic space between the liver, gall bladder, transverse colon, and falciform 
ligament The effusion then involves the right lumbar gutter or paracohc 
groove by a spread across the ascendmg colon and eeeum The right subphremc 
space IS then involved, and not duectly from the subhepatic space as is com- 
monly thought The left subphi euic space is involved by direct spread from the 
left infracolic spaces and paiaeolic gioove The left subphremc space is also 
involved to a lesser extent from the right and left subhepatic spaces 

The first x-ray film (Fig 1) shows very clearly the cascading of barium 
from the duodenal cap mto the subhepatic space and downward to the right 
infracolic region There is concentration of banum low m the right lumbar 
gutter The subphremc spaces are not mvolved m the effusion The left lumbar 
gutter and superior boundary of the pelvis are clearly outlined This view was 
taken one and one-half hours after the perforation occurred Barium may be 
seen crossing the ascendmg colon in one area mto the right paracolic region It 
IS mterestmg and important to note that the wide diffusion depicted here was 
observed almost immediately after perforation m fluoroscopy 

Sternberg and Martm^® studied the diffusion and localization of mtraperi- 
toneal infections by instillmg radiopaque iodized oil m the pelves and ap- 
pendices of dogs A hgature was tied tightly aiound the base of the appendix 
and its mesentery The subsequent rupture of the appendix and diffusion of the 
mstiUed material was observed and recorded roentgenographically They noted 
a very rapid and uniform diffusion of the material throughout the peritoneal 
cavity This has been noted by most observers who have instilled finely divided 
particulate matter mto the peritoneum There weie greater densities of this 
material at the site of perforation, under the right diapliiagm, and m the 
lateral gutters A period of thirty-six hours was necessary for sufficient 
mobihzation of the intraperitoneal defense mechamsms to prevent this diffusion 
Their work very mcely demonstrates the extremely important fact tliat peri- 
toneal mfeetions piunardy diffuse widely and rapidly and are then locahzed 
secondarily by the peritoneal defenses Their conclusions are supported by the 
observations m the case presented with respect to the rapidity and relative 
diffuseness of the spread of a heavy radiopaque substance, barium As stressed 
by Sternberg and Martm, this diffusion is not mnmcal but an essential m the 
peritoneal defense mechanisms 

After the first few days there was very little movement of the barium m 
the peritoneal cavity of the patient presented here This comcides with the 
operative findings that the particles of barium were clumped and agglutmated 
to surroundmg structures by fibrm three hours after perforation The lateral 
gutters, pelvis, and particularly the right subphrenic region, were more densely 
outlmed m the course of a few weeks (Figs 2, 3, and 4) Thomas noted that 
the mtestmes weie relatively cleared of barium particles withm twenty-four 
hours in rats There was a concomitant concentration of barium m the lateral 
gutters This he attributed to the mechanical effects of peristalsis that he 
observed directly A similar mechanism may have occurred in the patient re- 
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ported on with legard to the later movement of the baiium-fiUed maciophages 
Durmg the last two months theie has been essentially no change m the films of 
the abdommal cavity 

To obtain gioss mateiial foi pcisonal micioscopie study 50 c c of an 
imsteiile baiiura sulfate suspension weie iniected into the peritoneal canty ot 
three large health}’’ dogs, averaging 60 pounds in v eight The post-moitein 
findmgs in these dogs ■v\ere inteiesting enough to wairant lecoiding heie 

The baiiuin suspension, containing 40 Qm of baiiuin sulfate, was injected 
through a 16 gauge needle into the light supeiioi qiiadiant under nembutal 
anesthasia The dogs veie quite ill foi one week and one appealed neai death 



perforaUon Note barium concen- 
^ ri^t^ubph?^c spaca^^ lower quadrants No barium Is present deep in the pelvis or In 
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for thirty-six hours The dogs refused food, drank little watei, retched, and 
vomited frequently There vas a period of anoiesia after v'hich the dogs ap- 
peared and acted eonipletelj normal X-ray pictures weie taken of the ab- 
domens of the dogs one, two, and three hours following injection, during which 



FJg- 2 — ^Flat abdominal x-ray film taken ten da>s after perforation Note the definite outlin- 
ing of the liver and right subphrenic area. Barium Is more concentrated In the pelvis 

tune a wide diffusion of barium uas noted (Pig 5) Banum was most dense at 
the site of the injection and remamed there during the life of the animals The 
dogs were saerificed at intervals of 1^, 3, and 4% months In subsequent 
x-ray examinations of the peritoneal cavity before sacrifice, the barium par- 
ticles remamed stationary 
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Post-mortem sttidifts reveal^;d Inrium sulfrte mf’s* c'aeentrated at tae site 
of Egeotjor! en>-'?p5tilate<l bv dense Sh'-Atis rod omental rdliesmns Small 
c»-pc5;t5 of barnim ■were observed tLro’mbottt ail po’-ttons of tne peri* lineal 
csvitv the pelvis, and the undersunaces of the utapLrapm- Pamtii les vrere 



adherent to the b'‘'vel ivnps liVer sadnevs. spleen, and urmarv bladder Wdere- 
ever small depcsi^s t>r parreles *^ere present there vrere also d'^nse adhesions, 
narticnlarlv ber^=en oc.-vel Iri'.ps and to the parie*al peritonemn Tnese reqnired 
sharp dissect’on for set>ara*ion. Tne mesenteric h-mph nod"' v-e’^ enlarged 
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and several were wlute with a pasty, amorphous substance on cross section The 
lymph nodes neai the internal mammary vessels at the second interepace m the 
thorax contained barium A loentgenogiam of the thorax of one dog just 
before death demonstiates the migiation of phagocytosed banum to the lymph 
nodes in the thorax (Fig 6) The thud dog sacrificed shoved a remarkable 




PIf 4 — Elat abdominal x-ray film taken 139 days alter perforation There is easentlalj} 
no chang-e from previous films except migration of presumably phagocytlied barium centrally 
In small amounts 


picture With the lymphatics of the omentum and mesenterj^ beautifully outlined 
by barium (Fig 8) The microscopic picture was one of fibious encapsulation 
of small clumps and particles of barium, round-cell mfiltiation, and a marked 
phagocytic ceU response with mgestion of barium particles Foreign body 
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giant cells Meie noted in ceitam areas in model ate numbers The lymph nodes 
showed considerable hj^eiplasia of their lymphoid and reticuloendothebal tissue 
In some the entire structure of the lymph node was destroyed by a stuffing of 
the sinusoids with macrophages filled with lefiactile barium particles (Fig 7) 
Microscopic study of the omentum, shown ui Fig 8, revealed aU baiiuni particles 



cn abdominal x-ray film of abdomen of a dog Immediately after Injection of 

^ oarlutn sulfate suspension into the peritoneal cavit> Note the rapid and wide 


contamed m laige smgle and often multiple confluent macrophages Except for 
an occasional lymphoc3fl;e, there was no accompanying inflammatory reaction or 
fibrosis The omentum was also free of any adhesions m the areas shown, 
though densely adherent m other areas wheie it mechanically encapsulated 
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small and laige clumps of barium Except for tbe numeious dense adhesions 
to and between the various abdominal oigans, no othei abnormalities weie noted 
In repeated x-ray films of the chest of the patient repoited, theie is ilo 
evidence of infiltiation of eei\ical oi mediastinal Ijmipli nodes with banum 
Although there have been no symptoms suggestive of intestinal obstruction, it 
may be assumed that numerous lutrapeiitoneal adliesions exist Tlie patient 
now shows no lU effects whatsoevei from the experience and has no further 
ulcer symptoms 



Fig 6 — Substeraal intraOioracIc lymph node filled "with phagocy tized barium sulfate 
four and one-half montlis after Intraperltonoal Injection of 50 c c of a barium sulfate suspension 
In a dog 


One clinical finding that deseiwes special mention is the marked eosmophiba 
that occurred eight weeks postopeiatively and which lasted for a period of 
approximately two months At times this eosmophiba would reach 30 per cent 
of the differential count with a total white blood cell count of around 20,000 
per emm At piesent, six months later, the white blood cell count is normal 
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FIs 7 — Microscopic picture ot intrathoraclc lymph node of a dog shown In Fig 6 Note 
the distortion ot the normal architecture bj barlum-fllled macrophages 



»•* 52^ ? — Approximately G4 sq cm of greater omentum of a dog four and one-half montl« 

the Intraperltoneal Injection of BO c.c. of a barium sulfate suspension Note tne ais 
nbutlon of barium In the lymphatic channels 
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With a normal differential count and smear The eosmophiles comprise approxi- 
mately 4 per cent of the total No other cellular abnormalities were ever noted 
m th6 smeai One paper’^” is found in the literature that stresses eosinophiha 
in chronic peritonitis Kirk^° m a recent exhaustive review of the literature 
regarding the etiologj^ and significanee of eosinophiha does not mention chronic 
pentomtis Without confirmatory eases and experimental data it cannot be 
stated conclusively that the eosmophiha was related here to a chronic, non- 
specific peritonitis However, the relation seems more than merely coincidental 
and suggests possibihties for further study regardmg the etiology and sig- 
nificance of eosmophilia 

A fact that should be stressed in the operative management of this case is 
the nondramage of the peritoneal cavity despite the knowledge that much 
foreign material was not removed It was felt that drainage here would not 
only be useless, but actually harmful, in agreement with tlie conclusions of 
Tates-® in his monumental woik of 1905 regarding the fallacies of diaming the 
peritoneal cavity These concepts have long been stressed by Dr Morton as a 
necessity for decreased surgical moibidity and mortality 

SUMMARY 

A ease is piesented where a large perfoiation of the duodenum oceurred 
during a routme gastromtestmal roentgen examination m fluoroscopy Barium 
sulfate was used as the contrast substance The effusion of banum mto the 
peritoneal cavity was observed in fluoioscopy and recorded with repeated 
abdonunal x-ray films The patient has been followed at frequent intervals 
with repeated x-ray films of the abdomen and thorax The immediate and later 
course of barium in the peritoneal cavity is described and discussed with a 
review of the pertment literature 

The effusion into the peiitoueal cavity from the anterior portion of the first 
pait of the duodenum descended fii-st to the light mtracohc region, crossed the 
ascending colon and cecum into the right lateral lumbar gutter, and tlien in- 
volved the right subphrenic area and space 

There was an mimediate and rapid diffusion throughout the peritoneal 
cavity of the patient with later concentration of the banum in the lateral 
gutters, pelvis, and the right subphrenic regions 

Barium sulfate was mjected into the peiitoneal cavity of three dogs An 
immediate widespread diffusion of barium was noted roentgenographicaUj^ The 
dogs were sacrificed at month intervals Post-mortem examination showed 
dense fibrous adhesions at the site of widespread barium deposits with omental 
encapsulation of a great portion of the barium at the site of injection Banum 
was noted microscopically and roentgenographically m thoracic lymph nodes 
The lymphatics of the greater omentum were outhned by phagocytosed banum 
The local microscopic reaction was one of fibrous encapsulation, lymphocytic 
infiltration, and phagocytosis of barium by macrophages Foreign body giant 
cells were few m number 
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jrULTIPLE INVASIVE CAECINOJIAS OP THE LARGE INTESTINE 


G Burhoughs SIioer, ILD , Rochester, N Y 
(From the Department of Surgery, The University of Fochester School of Medimne and 
Dentistry and the Strong Memorial and Fochester Municipal Mospiials) 

P ATIENTS with multiple carcinomas of the large intestine constitute almost 3 
per cent of the 726 cases of histologically venfied cancer of the colon and 
rectum that have been lecorded at the Strong Memorial and Rochester Municipal 
Hospitals duiing the past nmctcen 3 ears Four of the tiventj'-onc patients m 
the group had metachronous lesions, while tlie carcinomas occurred synchro 
nously in the othei seventeen 

Billroth's cnteiia foi the diagnosis of multiple cancel’s have been modified 
bj' Waiien and Gates ^ Only those lesions m which there vas histologic evidence 
of invasion of the submucous tissue by tlie neoplastic cells hai e been meluded in 
this series Definite invasion of the stalk was requued for the diagnosis of car- 
cinoma in pedunculated poh-poid masses This sliould not be construed to in- 
dicate that heterotopia is the sine qua non of carcmoma m the large intestine 
However, the fi-equeney of cuie bj’’ local excision of a large pedunculated polyp 
contammg a focus of caicmomatous tissue at its peiiphei’j'- suggests that some 
unknown factors may make this lesion biologically diffeient fiom invasive cancer 
I’egardless of similanty m structuial details 

Data pertinent to the individual cases discussed heiein aie listed m Table I 
There are no apparent significant diffeiences in mean age, sex distnbution, or 
anatomic locations of the mtestuial caicmomas between those patients who had 
multiple cancel’s and those who had onlj one eaieinoma (Table II) 

Roentgenologic examination of the laige intestine with the conventional 
banum enema disclosed definite filhng defects coriespondmg to the car- 
cinomatous lesions found at opeiation 01 autopsy m each of the ten patients who 
was examined by this technique The banum filled the entire colon m each m- 
stance Had there been complete obstniction of the lumen it surely would have 
been impossible to outline a lesion proximal to the obstracted pomt Some 
surgeons omit roentgenologic examinations of the large mtestine in those patients 
who have lesions that can be visuabzed bj endoscopy, particularly when biopsy 
IS possible Similarly, a palpable mass in the abdomen of a patient who gives 
a characteristic history of a large bowel neoplasm may be considered an adequate 
indication for exploiatory laparotomy Economic considerations may influence 
the use of diagnostic piocedmes m individual cases 

Expenenee indicates that examination of the colon at operation is an ef- 
fective means of diagnosis of multiple carcmomas of that organ The correct 
diagnosis of multiple cancers was made m six of the seven patients who were 
operated upon without pnor roentgenologic studies ’with barium techniques The 
one patient in whom the neoplasm was not found at operation (Case 10 ) had 
diabetes melhtus and hypertensive cardiovaseulai disease She died four days 
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after nglit heimcolectomy for caremoma of the cecum A caicmoma of tlie trans- 
verse colon, 6 cm long and 4 cm mde, which was raised slightlj’’ above the sur- 
rounding mucosa, was found at autupsj’’ The lesion could have been excised by 
including approximately 20 cm more of the tiansverse colon in the resection 
The point is of academic inteiest in this case hut conceivably a second carcinoma 
might be missed in a nioie lugged individual Extensive exiiloration of the 
abdominal contents of a debilitated patient in the piesenee of an obvious lesion 
which leadily explains the snnptoms may mciease the iisk of opeiation Onlj’- 
two of the seventeen synchronous caicmomas involved both the right and left 
portions of the lai-ge intestme This tendency foi synchronous multiple car- 
cinomas to mvolve the same or neighboring segments of the large intestme re- 
duces the hazard of eiioneous diagnosis at lapaiotomy 

Neithei roentgenologic exammation nor palpation of the colon at operation 
has been an effective method for detecting small adenomatous poljqis of the large 
mtestine Perhaps double contiast teehniques have not been employed fie- 
quently enough, but, ui general, the results have been discoui aging save foi 
those patients m whom large aieas of the colonic mucosa were involved JIul- 
tiple adenomatous polyps weie found in the large intestines of eight (38 pei 
cent) of the patients m this senes The involvement of the mtestme was suf- 
ficiently diffuse in four of them to constitute polyposis ^ A familial histoiy of 
polyposis could be elicited from one patient (Cose 6) The importance of the 
association of polyps with multiple carcinomas of the lai ge intestine is illustrated 
well by the patients m whom cancers occuiied metachronously Thiee of the 
four had polyps but none had extensive mvolvement of the large mtestme In 
Case 1 no polyps weie foimd m a segment of colon 12 cm long but four years 
later appioximately fifteen weie clusteied about a caicmoma of the rectum Only 
two moie polyps were found m the entire descending eolon in addition to a car- 
cmoma One patient (Case 2) had ten polyps m the proxmial pait of the as- 
cending colon which were not seen on loentgenologic exammation At autopsj^ 
three yeais latei there were polyps separated from each other by large areas of 
normal-appeaiTng mucosa m all of the remammg segments of the large mtestme 
Anothei patient (Case 3) had two small polyps in the proximal 28 cm of the 
eolon No polyps were found m the remaining large mtestme at autopsy six 
yeare later Case 7 is paiticularly interestmg This Gl-year-old housewife had 
an abdominoperineal lesection foi rectal caicmoma m July, 1943 The op- 
erative specimen, 30 cm long, contained two typical carcinomas approximately 
8 cm apart The mtervenmg mucosa was studded with thirteen small polyps, 
3 to 5 mm m diameter The distal 35 cm of the lemammg colon were resected 


subsequently, and contamed only three small poljqis 

The diEEiculties m diagnosis of adenomatous polyps of the large mtestme 
make it impossible to determme the true mcidence of polyps associated wi 
smgle carcmoma in smgically resected specimens Among 9,000 autopsy proto 
cols at Strong Memorial and Rochester Mumcipal Hospitals there are 191 
of smgle caicmoma of the large mtestine Thmtj^-thiee (17 per cen o es 
patients had one or more adenomatous polyps in either the sui’^ca y resec 
specimen or at necropsy, less than one-half the incidence o po yps associa 
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TTranaverse colon Fungatmg adenocarcinoma - None Died m 78 mo of me 

Eectum Papxllnry adenocarcinoma - tastascs 

Eectum Annular mucinous adenocarcino + None Died, autopsy 
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SURGERY 


Table H Age, Sex, and Anatomic Location op Caecinomab of the Large Intestine 



BnsGLE 

MtJLTIPIiE 

Mean age 

00 years 

61 years 

Males 

53% 

48% 

Females 

47% 

52% 

Cecum to splemc flexure 

20% 

22% 

Splenic flexure to rectum 

37% 

40% 

Eectum 

43% 

38% 


•\\ath multiple carcinomas of the large intestine One or moie polnis lay in the 
same segment as the carcmoma in fom-teen (42 per cent of those who had a single 
cancer and poh’ps At least one poljrp \ras found in the caicmomatous segment 
of the colon in all of the patients who had multiple cancels and poh^is It ap- 
pears, then, that patients with multiple carcinomas have concomitant poljiis of 
the colon and rectum more frequently than do patients with solitan^ carcmoma 
We are unable to show that multiple carcinomas arise more frequentlj among 
patients who have adenomatous poljqis of the large mtestme 

No evidence is available to mdicate that multiple carcinomas of the large 
mtestme impose any special therapeutic pioblems as far as the technique of 
surgical resection is concerned The pioblem is diagnosis It is suggested that 
roentgenologic examination is mdicated m all patients vuth neoplasms of the 
large mtestme m ordei to establish the sobtaiy nature of the lesion and the pres- 
ence or absence of adenomatous poljqis within the Imutations of the method It 
IS entirely possible that the incidence of multiple caicmomas of the large m- 
testme observed m this series is too low Perhaps some of the late recurrences 
represent new cancers 

SUMMARY 

Multiple caicmomas of the large mtestme were found m 21 of 726 patients 
vith cancer of that oigan The lesions were moie frequently s-vmchronous than 
metachronous Roentgenologic examination and exploratory laparotomy were 
effective procedures foi detectmg the multiple carcinomas Adenomatous polyps 
of the large mtestme were associated with multiple carcmomas m only eight 
of the patients This is more than twice the mcidence of polyps associated with 
single carcmoma of the colon or lectum 
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1932’ 

2 McKenny, D C Multiple Polyposis Congenital, Heredofamihal, Malignant, Am J 
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^^orldwide use of Pentothal Sodium by mibtary and civiban 
surgeons and anesthetists m recent years has been revieived m an extensive store 
of literature Nearly 800 reports smce 1934 cover every phase of intravenous 
anesthesia mth that agent Result the surgeon today has an impressive record 
of expenence to guide hun m the use of Pentothal Sodium — its mdications 
and contraindications, advantages and disadvantages, precautions and techniques ot 
admmistration With such a gmde, the surgeon can use Pentothal Sodium 

inth more effectiveness, mcreased safety and greater convemence- — 
factors that mden the scope of mtravenous anesthesia 

Abbott Laboratories, North Chicago, lUmois 


New 

Pentothal 

Film 


Medical groups interested 
in intravenous anesthesia may 
arrange for the showing of 
a new motion picture film on 
the use of Pentothal Sodium 
by wnling to the Medical Depart 
ment, Abbott Laboratories 
North Chicago, Ilhnois 



for intravenous anesthesia 
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FRACTURES, DISLOCATIONS 
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• More than 200 new lUustia- 
tions added and substituted 

• All recent developments in 
theory and practice included 

• Section on war wounds le- 
vised especially with regard to 
skeletal fixation and chemo- 
therapy 


• Complete levision of the 
chapter on Injuries of the 
Spine Davis contributes a 
description of his gravity sus- 
pension method for the treat- 
ment of compression fractures 
of the spine and the section on 
cervical fractures and disloca- 
tions 


By John Albert Key, B S , M D , and H, Earle Conwell, M D , FA 0 S 

1300 pages Puce, $12 50 1316 illustrations 

OEDEB TOTIB COPY NOW! 

THE C V MOSBT COMPANY MJ 

3207 Washington Bonlemrd 
St Louis 3, Missouri 

Gentlemen Send my copy of Key and Conwell ’s Fourth Edition 

FEACTUEES, DISLOCATIONS AND SPEAINS, $12 50 
|~~| Attached is my check. [H Charge my account 
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communities, the Community 
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Contribute to the welfare of 
your community members at home 
and abroad 

Give generously to the USO and 
your Community Chest 
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HANDBOOK OF ORTHOPEDIC SURGERY 

By ALFBBD RUES BRANDS, JB , B A., M D Associate Professor of Sur- 
ger> In Charge of Oilhopedlcs Duke University In Collaboration with 
RICHARD BFIERLY RANEY, B A. M D 

SECOND EDITION 507 pages 164 lUustraUons PRICE SI 25 

CONTENTS — ^Introduction Congenital Deformities. Congenital Deformities (Con- 
tinued) Affections of Growing Bone. Affections of Adult Bone Infections of Bone 
(Exclvislve of Tuberculosis) Infections of Joints (Exclusive of Tuberculosis) Tuber- 
culosis of Bones and Joints The Spine and Pelvis Tuberculosis of Bones and Joints 
The Extremities Chronic Arthritis Chronic Arthritis Special Joints Neuromuscular 
Disabilities Infantile Paralysis Neuromuscular DlsablllUca (Exclusive of Infantile 
Paralysis) Involvement of the Brain and Spinal Cord- Neuromuscular Disabilities 
(Exclusive of Infantile Paralysis) Involvement of Peripheral Nerves and of Muscles 
Tumors Fracture Deformities. Body Mechanics and Phjslcal Therapy Affections of 
the Spine and Thorax. Affections of the Low Back. Affections of the Hip Affections 
of the Knee. Affections of the Ankle and Foot. Affections of the Neck and Shoulder 
Affections of the Elbow, Wrist, Hand, and Jaw Bibliography 


The second edition of Shands’ “Handbook of Orthopedic Surgery” pre- 
sents the fundamental facts and prmciples of orthopedic surgery in as 
concise a manner as possible, yet is sufSciently detailed The book repre- 
sents a consensus of opinion (irawn from the crticisms and suggestions of 
more than 25 outstanding orthopedic surgeons and teachers The subject 
matter of the test is covered in 24 chapters, 16 of which are arranged on a 
basis of pathology and 7 according to anatomical region, including disease 
entities which do not fall readily into the pattology grouping The es- 
ceUent illustrations were drawn especially for the book and aid immeasur- 
ably in diagnosis and treatment. 

The 0 V Mostly Company— TubUslierB — St. Iiouls 3, Mo 
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BIB-BACE BLADES 
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Exclusnelv featunng a seamless Rib rem- 
forcement which adds greater strength to the blade and a 
desired degree of ngidit^' suffieient to resist lateral pressure 
a manipulative aid to the surgeon in the entire surgical 
category 

Of greater imiiort,— uniform cutting superiority sym- 
metry in jirccisioncd steel Superior sharpness, the progeny 
of ingenious fabrication methods and msiiection control 
w hich created a new standard of surgical blade performance 
tint senes the surgeon to e\cn greater adsantage In Rib- 
Back Blades a more dependable cutting edge was bom 
the edge on them all 

Isl uour dealer 

BARD-PARKEK COMPANY, INC. 

DANBURY, CONNECTICUT 


E R 


PROD X7C 


December, 104G 






ANNOUNCING THERAPY THAT IS NEW* 

Specific for red cell maturation and 
hemoglobm production ' ’ 

A combmed treatment for macrocytic 
and iron-deficient aneimas ^ ^ ' 

For the first time, there is now available a 
specific for the maturation of red blood 
cells — FOLVITE* Fohc Acid — and a specific 
stimulant of hemoglobin formation — Ferrous 
Irop — combmed in a single drug 


Indications The macrocytic anemias (sprue, 
macroc}i;ic anemias of pellagra, pregnancy, 
and infants), and iron deficient anemias 
(nutritional anemia, postmfectious anemia, 
primary microcytic anemia, and iron deficient 
anemia of pregnancy) *Tr»dem»ik 

BOTTLES of 100 and 1000 capsules 

LBDERLE LABORATORIES DIVISION 

Auebican Ctamauid Coupant • New Yobi: *0 N Y 

LISTEN to the latest developments tn research and 
clinical medicine discussed by eminent members of 
the medical profession in the Lederle radio senes, 

' The Doctors Talk It Over,” broadcast coast to coast 
every Monday eiening o^er the American Broad 
casting Company netiiork and affiliated stations 
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Surgery 


I AN ORIOtNAL CTCHINO SY ERNEfT D ROTH 



SCHOOL OF MEDICINE, DUKE UNIVERSITY, Durham, N C establlihed in 1925 
through tho munificent gift of the late James B Duke, the Duke University School 
of Medicine is organized to carry out a carefully Integrated plan of instruction 
Although young in years Duke has already established Itself as one of the nation's 
leading centers of medical research and education Duke Hospital an integral 
part of the School of Medicine offers students the most modern facilities for clinical 
study and observation 
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to humanirv'^ and the communit> is the dedication of 
the sincere practitioner in surgcr\ and medicine At D&.G, service to the profession 


IS sustained through a continuous and carefully planned program of suture advance- 
ment in cjualitN and range of line On the follow ing pages arc some of the w ays in 
w Inch Da\ is 5^ Geek constanth adds to the rcsera oir of suture know ledge 














AN IMPORTANT ADVANCE 
IN THE TECHNIC OF SUTURING 

During the past year Davis & Geek has pre- 
sented a series of inserts illustrating incisions 
and methods of suturing them, designed to 
minimize ssound disruption Because of fa- 
vorable results attending the employment of 
this technic, and current interest in prin- 
ciples which may facihtate early ambulation, 
the complete senes has been compiled in 
I booklet form This is available upon request 
A resum6 of the principles involved, to- 
gether with some pictures describing the in- 
cisions, are shown on these two pages This 
series covers the principles as they relate to 
the abdominal section of the body 



1 For goN b/ocfdtr, common efuct, head of pancreas 

2 Resection of stomach transverse colon 

3 ^Resection of ascending colon, cecum, right tided 

lesions 

4 Descending colon, spleen and left sided lesions 

5 Appendectomy 

6 Pelvic surgery, resection of sigmoid 

7 Small exploratory transverse Indsion 


ADVANTAGES OF TRANSVERSE INCISIONS 


SUTURES hold more securely if the cotmec- 
:ive tissue layers within the wound are 
ipproximated in such a manner that the 
jutures must pull against the fibers within 
:hem Sutures pull against the fibers only 
when the connective tissues are cut paral- 
lel to the direction of the fibers In the 
interior abdominal wall, this is usually 
best accomplished through a transverse 
incision As a result, sutured transverse 
incisions are stronger than sutured verti- 
cal incisions 

In the past, transverse abdominal inci- 
cisions did not find a wide acceptance 



Cut rectus muscle tn the incision for resecting 
the descending colon 



because they necessitated cutting across 
muscle Attempts were made to suture the 
muscles and the sutures not only held 
poorly, but they almost invariably caused 
necrosis 

In the new technic, no attempt is made 
to suture muscles— only the surroundmg 
sheath Necrosis is thereby avoided Some 
approximation- of-muscle is obtamed by 
suturing their sheath, and further approx- 
imation IS accomplished by keeping the 
patient in a semi-reclining position with 
knees partially reflexed 



Ssparaling muicle fibers in McBurney tnnsion 
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D&G Fine Gauge Catgut... 

Minimum diameter-high tensile strength 

DS^G Fine G^uge Catgut proMdes a strand of minimum 
diameter, high tensile strength and prolonged retention Its 
c\cepaonal strength, flcMbilitA , gradual absorption rate and \ ir- 
tual absence of cellular reaction offer numerous advantages m 
the appro\imanon of delicate or membranous tissues, particu- 
larU those of the gastro-intestinal tract Rxpenmental and clini- 
cal obsen^ations b\ eminent surgical authorities demonstrate 
that DS^G Fine Gauge Catgut (Size 5-0 and 4-0) is the suture 
of choice for the uniform healing of delicate I'i.ssues 

O&S Sutures 

"This One Thing We Do" 




D Cf G simiTcs are obtamable tbrmigb responsible dealers everyixlvre 
DAATS & GECK, INTC , 57 WILLOUGHBX STREET, BROOKL1 N i, N Y 





" ludespread vasoconstriction instantaneous effert upon the 
' pulse, svhich becomes slow and full can be continued indefinitely 
by continuation of Neo-Synephnne ^ 

*kellyjM Aneslh &Analg jp ioy,ip^o 




"THE vade mectnn of the thyroid gland problem ” Comprehensive, 
authoritative documentation on goiter for the decade following the 1927 
Intemanonal Goiter Conference in Berne, Switzerland • Sixty preeminent 
contributors, each a recognized leader in the speaalty in the Umted States, 
Canada, Europe or South America, including Lang, Welti, Eggenberger, 
Wegelin, Collip, Loeser, Wahiberg, Puppel, Rienhoff, Pemberton, Thomp 
son, Cnle, Crotto, Rawson, Marine, Haines, Cattelf, Means, Lahey, and 
Bartels • 545 pages, profusely illustrated bound m gold-stamped fabrikoid 
To be sold at only $4 50, mcluding postage, a 25 per cent reduction from 
the original cost. 

ORDER NOW to insure your possession of one or more of 
the 385 copies of this essential volume remaining in print 




Fill In anti mail this 

Order Form Today' 



Gentlemen S-1240 

PIcose enter my order for copies 

of 1^38 TfonsoctJons of the Third Inter- 
notionof Goiter Conference and the Ameri- 
can Association for the Study of Goiter at 
$4 50 per copy postpaid 


jyl D Check pnrlnigri. Bill me. 


Address. 


City. 


State 
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LOUIS PASTEUR (1822 1895) Through his bactcnologi 
cal studies, he checked diseases that threatened the silk 
and wine industries of France His discovery of immu 
nization by inoculation pa^ed the way for future ■WiWk 
in serums, vaccines and anti toxins Famous for his prc 
\entative treatment of hydrophobia 



Sklar Products are ataslablc through 
accredited surgical supply distributors 


FORWARD STEPS 
1H SCIENCE 


Pasteur’s pioneer work not only stimulated other saentists 
to endless research but, m itself, has been the basis of much 
present day procedure in medical and pubhc health work. 
And in like manner, in the field of surgery, Sldar’s pioneer 
work m the use of American made Stainless Steel for the 
manufacture of surgical instruments has estabhshed a stand- 
ard of perfeebon in instrument manufacture 
Sklar techmaans were convinced that nothing better than 
American made Stainless Steel could be found The incom- 
parable achievement of American Steel makers during the 
past heebe years more than confirms Sklar s sound techmcal 
judgment 

Design, workmanship, and American made Stainless Steel 
three reasons hy Sklar has kept abreast of the surgeon s 
needs providing him with instruments that combine 
toughness svith resilience character with dependability 
The J SKXAR MFC COMPANY today makes the greatest 
variety of stainless steel surgical instruments ever produced 
by a single manufacturer 
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The George Washmgton University 
School of Medicine 

.~^tuiounce5 

SECOND ANNUAL SERIES OF INTENSIVE 
POSTGRADUATE COURSES 

ANESTHESIOLOGY Feb 10-14, 1947 

GENERAL AND ABDOMINAL SURGERY Feb 17-21, 1947 
GYNECOLOGY Feb 24-28, 1947 

THORACIC DISEASES March 3-7,1947 

NEUROLOGY AND NEUROSURGERY March 10-14, 1947 
OBSTETRICS AND GYNECOLOGY Feb 17— March 7, 1947 
Numerous Other Courses Are Also Available 


A. MMisiinguished Guest Faculty JVill 
Supplement the JLocal Staff 

Registration, m each course is limited Living accommodations 
are available in hotels and private homes For details write 

Director of Postgraduate Instruction 

THE GEORGE WASHINGTON UNIVERSITY SCHOOL OF MEDICINE 
1335 H Street, N W, Washington 5, D. C 


and C^nweiid 
4th Revised Edition 

FRACTURES, DISLOCATIONS 
AND SPRAINS 


• Moie than 200 new illustra- 
tions added and substituted 

• All lecent developments in 
theoiy and practice included 

• Section on war wounds re- 
vised especially with legard to 
skeletal fixation and chemo- 
therapy 
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Quicker healing, less scar tissue, 

when finer-gauged sutures are used 

RELATIVE VOLUME CONTENT 


• Better results are aclueved from the use of 
smaller sizes of sutures 

It is now generally recognized that the 
greater the amount of suture embedded m the 
tissue, the more pronounced is the mflamma 
tory reaction, the slower the onset of heal 
mg, and the larger the amount of scar tissue 
formed. 

Smaller gauges of catgut, paradoxically, 
mamtam their mtegnty longer than larger 
sizes The smaller sizes arouse decidedly less 
foreign body reaction 

The mcreased strength of Ethicon Catgut 
Sutures, up to 60% over U S P requirements, 
permits the surgeon to use smaller sizes and 
secure all the advantages inherent m the de- 
creased volume of suture used 

Quicker healmg, decrease m scar formation 
and better surgical results are attamed 

Ask your hospital to supply you ivith Ethi 
con Sutures, and gam all these advantages 

FOR THE FIRST TIME-TRUE U S 

• New fields of usefulness are opened for 
absorbable sutures wth the availability of 
6 0 and 5 0 gauges 

These new sutures, with knot tensile 
strength up to 607o greater than U S P re 
quires, have received extensive clinical tests 
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SIZE 00 

36% lost volume than Size 0 


SIZE 3-0 

40% less volume than Size 00 

B SIZE 4-0 

1 44% losi volume than Size tM) 
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SIZE 5-0 

51 % less volume than Size 4-0 

: 1 

SIZE 6-0 

63% less volume than Size 5-0 


Foreign Body Reaction Reduced The above chart shows 
possible reductions in amounts oj suture material em 
bedded in tissue when smaller sizes are used 

P 6-0 AND 5-0 CATGUT! 

by leadmg surgical specialists Swaged to 
eyeless Atraloc Needles, they are expected 
to be particularly useful m gastro intestmal, 
eye, neuro, plastic and infant surgery, where 
minimal trauma ismost important, Alsosup- 
plied in standard lengths wthout needles 


FOR REDUCED TRAUMA LESS TISSUE REACTIDN FASTER HEALING 
-USE ETHICON’S TRU-CHROMICIZED FINE GAUGE SUTURES 

The Tru Chromicizing process gives uniform chrome deposition from center to 
periphery, and helps guard against premature absorption in tissue 


ETHICON 


rj — 








•'S' 


need 




. iJ 



/ 



, I < V 



• Tests made by an independent laboratory show that 
Ethicon Sdk averages as high as 20% stronger than 
ordinary silk It has the maximal degree of strand 
strength Mith the minimal amount of volume 

^Tiere continued holding strength and minimal tis 
sue reaction are needed, Ethicon Tru Formed Black 
Braided Silk is the suture of choice 

Strictly U S P gauge Non capillary Serum proof 
Non toxic Does not adhere to tissue Forms smooth, 
firm knots Ask ) our 0 R S for Ethicon Silk 
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3 Complete blood studies, unnalyses, renal function tests, and 
other preliminary studies, such as blood cultures, spinal fluid examma- 
tions, and loentgenograms, ■which u'ould pronde the basis for an 
accurate determination of the course of the disease 

After the initiation of theiapy the streptomycin content of body fluids, such 
as blood, urme, and spinal fluid, “was assayed at frequent enough intervals to be 
certain that the drug ■was bemg absorbed and that adequate levels were main- 
tamed At the conclusion of treatment whatever tests were necessary for the 
proper evaluation of therapy were earned out 

A special clmical record form was devised which permitted simple, rapid 
assembly of data for analysis All foims were returned to the Office of the 
Surgeon General after the completion of treatment 

The present communication is concerned ■with an analysis of 706 cases of 
various types of mfection (Table I) and represents the cumulative experience of 
the thirty Aimy hospitals which participated m the streptomycm mvestigation 
from the institution of the program m August, 1945, to the present tune 


Table I Summary of Streptomycin Treated Patients in U S Army Hospitals 



NUMBER OP j 
CASES 1 

RESULTS OF THERAPY 
IMPROVED 1 UNIMPROVED | 

DIED 

TJnnary mfeotiona 

364 

141 

218 

5 

■Wound infections 

179 

72 

105 

2 

Colitis 

34 

21 

9 

4 

Peritonitis 

30 

24 

3 

3 

Bacterienua 

16 

13 

2 

1 

Meningitis 

7 

5 

0 

2 

Tuberculosis 

15 

4 

9 

2 

Brucellosis 

13 

2 

11 

0 

Tvplioid fever 

6 

3 

2 

1 

Tularemia 

2 

2 

0 

0 

Others 

40 

27 

12 

1 

Total 

706 

314 

371 

21 


METHODS OF ADMINISTRATION AND DOSAGE 

Streptomycm salts (hydrochlonde, sulfate) are dispensed as fine hght 
yellow powders, m the dry state, m ■vials contammg 1 Gm (1,000,000 S units), 
0 5 Gm (500,000 S units), or 0 25 Gm (250,000 S imits) For administration, 
the drug is dissolved m physiologic salt solution, usually to make a 10 per cent 
solution Streptomycm solutions are thermostable, and neither the powder nor 
the solutions show appreciable loss of potency at room temperature for periods 
of one month It is well, however, to store solutions m the refrigerator when 
not m use 

The mtermittent method of mtramusculai admmistration has been most 
commonly employed and is considered preferable With mtermittent therapy 
there is a supplementary peak of streptomycm well above the constant mam- 
tenance level, this may be of therapeutic value and may assist the penetration 
of streptomycm mto relatively avascular tissue The deltoid, gluteus, and thigh 
muscles are best smted for the mjections, and it is ad^visable to rotate the 
doses between the sites The average duration of treatment and the total dosage 
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Will vaiy with the individual ease and the response to treatment Some patients 
were successfully treated with a dose as-low as 125 mg (125,000 S units) every 
three hours by mtramuseular mjeetion It was, however, only with doses of 
300 to 500 mg , given every three or four hours, that the results became more 
consistent Four hundred miUigrams given mtramuscularly every four hours 
pioduce a maintenance serum level of 16 /tg (S units) per cubic centimeter 
and a mean uimaiy level of 1,000 fig (S units) per cubic centimeter Renal 
insufficiency raises the serum level and retards the unnary escietion The 
intravenous method of administration has no advantage over the intramuscular 
method and may produce a dangerous fall of blood pressure It is not recom- 
mended 

Because it does not diffuse readily mto the meninges, the pleura, and the 
bowel, streptomycm has been employed locally to provide effective concentra- 
tions m infections mvolvmg these tissues In the menmges and m the pleura, 
50 to 100 mg, dissolved m isotonic salme solution, are instilled once or twice 
daily This is m conjunction with parenteral admmistration m the aforemen- 
tioned doses For enteric infections, streptomycm is dissolved m water and is 
administered orally m 2 to 4 6m daily doses, given at six-hour mtervals 

For local or topical use, streptomycm has been employed m various media, 
usmg concentrations of the diug eqmvalent to 2 5 to 5 mg per cubic centimeter 
or giam of medium In geneial, this method of administration is not con- 
sidered of much value except under certam circumstances discussed later 

The methods of admmistration and dosage employed m the cases analyzed 
have followed the principles just described, unless otherwise specified in the 
special categories to be considered 


URINARY TRACT INEECTIONS 

Patients with unnary tract infections (Table II) represent the largest smgle 
group treated with streptomycm and account for more than 50 per cent of the 
total numbei The explanation of the high mcidence is the large number of 
paraplegic patients under treatment m Army hospitals and the high proportion 
of iinnaiy tract mfections associated ivith paraplegia Jlixed infections were 
the rule in these cases (Table III) Of the presenting bacteria, aerogenes, 
coll, and Fnedlandei’s organisms weie most consistently eradicated The 
unnary tract was usually steiilized of the remammg bacteria if conditions ivere 
suitable, but laiger dosages of stieptomycm were required 

The dispiopoition m the results obtained with streptomycin m the 
paraplegic and nonparaplegie groups is striking but readily explained Para- 


Table n Stkeptomtcin Therapy in Infections of the Urinary Tract 


M itliont calculi 
M itli calculi 

U itli abscess or cellulitis 


1 lYITH SPINAl. CORD INJURY | 

DUMBER 

OF 

CASES 

IM 

rrovEP 

UNIM 1 
1 PEO\ ED 1 

DEATHR 


IGO 

47 

14 


50 

5 

1 


11 


02 


41 

13 

IIR 



Total 
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Table IIT Incidence of Aerobic PATnooENio Bacteria in Urinary Tract Infectionb 

(355 Gabes) 



NUMBER OP TIMES 
RFCOrOFD 

percentage 

Aerobacter aerogonos 

170 

25 

Eschenclua cob 

132 

19 

Proteus ralgans 

115 

17 

Nonhemolytic streptococcus 

83 

12 

Pseudomonas aeruginosa 

70 

10 

Staphylococcus aureus 

58 

9 

Klebsielln pneumoniae 

32 

6 

Hemolj'tic streptococcus 

20 

3 

Total 

C80 

100 


plegic patients piesent conditions unfavorable for permanent cure They have 
open ivounds, residual uiine, and ureteral ieflu\es, and their treatment necessi- 
tates the use of tubes and eathetei’s Under tlie circumstances any beneficial 
effects of therapy are likely to be neutrabzed rapidly because of the unusual 
oppoitunitics affoided for remfection or reactivation of the infection after 
the diug IS discontinued Slany patients listed as unimproved shovced sympto- 
matic and clinical unprovement as long as stieptomycin therapy was contmued 

In Table II it is suggested that calculi or othei obstructive lesions and un- 
diamed abscesses also mibtate against effective streptomycin theiapy They are 
maccessible or resistant foci and, in order to pi event the rapid deielopment of 
drug-fastness, streptoni 3 ’-em is eontramdicated until they are collected from 
the standpoint of lebef of obstruction 

There were 5 deaths in the 364 patients ivith urmary tract infection Two 
patients had bilateral uimaiy ealcub, in one instance of the staghorn variety, 
had been dl foi many months, and presented marked malnutrition, cachexia, 
anemia, and urmaiy sepsis The third patient had paraplegia witli extensive 
abscesses of the renal cortex The fourth had a retrovesical abscess which rup- 
tured mto the peritoneal cavity, pioducmg generalized peritonitis The fifth 
patient, who had chronic pyelonephiitis, died on the tenth day after the institu- 
tion of streptomycm therapy, apparentlj^ of hepatitis, which had been piesent 
foi several months, and of terminal bionchopneumonia He was in extremely 
poor condition, with severe cachexia, anemia, and sepsis, when treatment was 
begun AH five patients received adequate amounts of streptomycin 

Especially mteiestmg is the small but highly significant group of nme 
cases of urethntis mcluded m this senes (Table IV) Of particular importance 
IS the fact that m aU five cases of gonococcal ongm, prompt cbnieal improve- 
ment and apparent cuie were obtained with strep tomj^cm, although all the 
patients had pieviouslj' been treated with adequate dosages of sulfadiazme and 
penicfibn without success 


Table IV Stkeptomaoin Therapy in Urethritis 


TYPE 

NUMBER OP CASES 

IMPROVED 

UNIMPROVED 

Nonspecific 

4 

1 

3 

Gonorrheal 

6 

0 

0 
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Analysis of these eases of urinary tract infection seems to show quite clearly 
that streptomycin is a very useful agent in infections produced by bacteria 
susceptible to the. drug if they are not associated with obstiuction, retention 
of residual unne, and undramed or unsterilizable foci In other words, the suc- 
cessful use of streptomycin m urinary tract infections depends upon a normal 
flow of urme Moi cover, the drug must be used early and m adequate dosages, 
particularly with infections due to the enterococcus and pseudomonas, smee 
habituation of the organism occurs rapidly and is a constant feature of cases 
m which the eoncentiation of streptomycin in the uime is inadequate It would 
also appear that streptomycm may be a highly useful therapeutic agent m 
gonococcal infections, especially those which prove resistant to penicillin and 
suKadiazme 

WOUND INFECTIONS 


Wound infections, which numbered 179, represent the second laigest 
category of eases AJl the wounds were combat-incurred and most of them were 
associated with clironic osteitis and fibrosis and impoverished local circulation 
Polymieiobial flora were usually present, staphylococci and streptococci being 
almost mvaiiably identified, with Clostndia present in about one-third of all 
cases A variety of gram-negative bactena of the fecal type were associated, 
including proteus, cob. Pseudomonas, and aerogenes 

Vanous combmations of systemic and topical admmistration of the drug 
were employed, no vehicle for topical application being completely free of 
clinical objections Complete steiilization of the woimd was raiely achieved 
Extensive fibrosis of soft tissue and sclerotic changes in bone reduce vascularity 
and lessen permeability so that sufficient contact of the streptomycin with the 
causative organism must occur infrequently regardless of mute of admmistia- 
tion Probably of even greater importance in contraindicatmg the local use of 
streptomycm or any chemotherapeutic agent m woimd management are such 
factois as the inevitable discharge of wound secretions and microscopic sloughs 
offenng a medium foi the growth of air-borne contaminants, the presence of 
wound recesses and pockets, the repeated occiurence of small blood clots incident 
to wound dressing, and the locally destiuctive effects of retamed products of 
suppuration 


Of the 179 cases in tins senes, 72 patients (40 per cent) were listed as im- 
proved while the remainder were definitely not benefited by streptomycm 
therapy Of those listed as impioved, however, careful review of the records 
showed that the improvement was, m most instances, coincident with apparently 
adequate woimd reiision Accordingly, it is quite evident that streptomycin 
docs not differ m any wav fiom othei chemotherapeutic agents with regard to^i ^ 
place m the management of voiiiid infections Adequate surgciv, supp ^ 

upon mdication with specific chemotherapv, is still the chief therapeutic me 
under these circumstances , .t 

Tlierc were tvo dcatlis, one due to an ntlnhutod to 

other to a ruptured retroperitoneal abscess, 
streptomycin therapy’ 
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Tabus VII STREPTOJfYcu. Therapy in Tuberculosis 


TYPE 

NUMBER OF 
CASES 

iMPrOVED 

RESULTS 

1 UNIMPROVED 1 

DIED 

‘ Eenal 

7 

2 

5 


Pulmonary 

4 

1 

3 


Meningeal 

3 

1 


2 

Cutaneous 

1 


1 


Total 

15 

4 

9 

2 


ongm, m which, the course is usually lapidly downhiU Since tlie patient witli 
pneumonia improved promptly after stieptomycm therapy vas begun, it seems 
fair to assume that treatment in this instance was lifesaving, although whether 
arrest of the disease was due to control of the tuberculosis or to effective in- 
hibition of secondary invaders it is not possible to say The other patient uho 
showed stinking improvement had tubeieulous meningitis and at the time of 
this wilting, three months after treatment, has clear spmal fluid and no evidence 
of reactivity The two deaths m the senes, however, occurred in patients with 
tuberculous meningitis There was no impiovement ui the one patient with 
cutaneous tuberculosis 

The nme surviving patients in the senes who showed no improvement may 
have received inadequate therapy, in respect to either dosage or duration, or had 
organisms ivith natural or acquired resistance, oi inaccessible foci Some of 
these factors contnbuted to fadui-e in all cases, while in a lew cases all seemed 
operative 

This series is obviously too small to permit conclusive statements concerning 
the efficacy of streptomycin in tuberculosis It seems fan to say, however, on 
the basis of the striking improvement that followed the use of streptomycin 
m a few of the cases, that further and moie intensive studies m the use of 
streptomycm m tuberculosis are warranted 

BRUCELLOSIS 

In four of the thirteen patients with brucellosis tieated with stieptomycm, 
positive blood cultures were obtamed In the remainder, diagnosis was based 
on high titer agglutmms m the blood, or strongly positive brucellergm skm 
reactions, or both Two of the patients had fairly prompt remissions after treat- 
ment and their blood cultures became negative BiuceUosis, however, is charac- 
terized by 1 emissions, and the follow-up has not been long enough to justify any 
statement of results In the remaining eleven cases neither the symptoms nor 
the course of the disease seemed influenced by therapy 

It is doubtful whether streptomycm, regardless of the dosage employed, can 
penetrate foci of infection in brucellosis It is doubtful, also, that treatment by 
this means is justified m any case, except possibly m the acute phase of the 
disease 

MENINGITIS 

In the seven cases of nontuberculous meningitis treated with streptomycm, 
the etiologic agents were variously Aerohacter' aeiogenes, Esclienchta coh 
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Haemophilus influenzae, hemolytic stieptocoecus, Pseudomonas aeruginosa, and 
Staphylococcus aureus, Proteus mdgans, and Cryptococcus hominis Five 
patients recovered and two died One, who had an infection with A aerogenes 
secondary to lammectomy, was moribund when streptomycm was first admin- 
istered and was treated only 9% hours The other had an mfection with 
G hominis, which is insensitive in vitio to streptomycin as well as to penicfilm 
and sulfadiazine 

The results m this small group of cases, therefore, suggest that streptomycin 
IS a valuable therapeutic agent m memngitis It is imperative, however, (1) that 
the organisms be of proved sensitivity, and (2) that the drug be introduced 
directly mto the cerebrospmal cii dilation 

r 

TYPHOID FEVER 

Of SIS patients with confirmed typhoid fever, three unproved, two of whom 
showed brilliant results In both, treatment was instituted withm two weeks of 
the onset of symptoms The thud patient, who had a bacteriemia, apparently 
secondary to osteomyehtis due to Eherthella typhosa, had good results from a 
combmation of streptomycm and appropriate surgery Of the remammg three 
patients, two weie earners -with positive stool cultuies and no permanent benefits 
from streptomycm therapy One patient died, after fourteen days of therapy 
m adequate dosage, of geneiahzed pentonitis following perforation of a typhoid 
ulceration of the ileum 

The sharp contrast between the good results of treatment m the acute stage, 
and the pool results m the chrome stage, of the disease suggest that when once 
the infection has localized, the foci are not sterfiizable and success is not hkely 
to occur 

TULAREMIA 

Of two patients with pioved tularemia, one, whose disease was of the 
pneumonic tjpe, lesponded promptly and dramatically to streptomycm The 
other, whose disease was of the ulceroglandular type, required two weeks of treat- 
ment before resolution occurred The results m these two patients support the 
published observations that streptomycin, promises to be a potent theiapeutic 
aid m the tieatment of tularemia 


PLEUROPULMONARY INFECTIONS 

Of the nine patients m this group, five had pneumoma and four empyema 
In the five cases of pneumoma the etiologic agent wasurecorded as K pneumoniae 
(Piicdlandei ’s bacillus, BactUus mucosus capsidatus) in two cases, and as 
pneumococcus of mideteimined type in the third case The fourth ease presente 
a mixed infection and m the fifth case culture was not reported All the 
shoved iniprox ement The orgamsms isolated weie sensitiie m iitro to s rep 

im cm and the results of theiapy were most encouraging a of ccncral- 

Of the foul patients vith empjema, three e 'the fact that m 

izcd sepsis of peritoneal orgm It seems important cmploicd w com 

all of the cases in wliidi lmpro^ emciit occurred t 
junction 'With adequate surgical drainage 
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OTITIS EXTERNA 

The SIX cases in this group all presented poljTniciobial flora, including gram- 
positive and giam-negative varieties All cases iveie treated by local measures, 
chiefly by ivicks saturated ivith stieptomycin solution and lenewed two to four 
times daily Improvement followed in aU but one case, in which the oiganisms 
weie insensitive 

MASTOIDITIS 

In all three cases of mastoiditis the infection was polybaclenal, due to A 
aei ogenes, Staph auieus,P vulgaus, and. Ps acniginosa Two patients showed 
improvement and one did not The results weie not strilang in any case, and 
such improvement as did occur was possibly coincident nulh the establishment of 
adequate drainage 

BRAIN ABSCESS 

Two of the foui eases of hi am abscess weie due to penetrating wounds, one 
was due to pansinusitis, and one was of undetermmed oiigm The etiologic 
agents were Staph aureus in two cases mth Ps aeurginosa associated m one, 
P vxCLgans in the thud case, and anaeiobic hemolytic stieptococci and anaerobic 
gram-negative bacilli m the fourth case 

Three patients weie impioved, although m each ease improvement was 
secured only when pai enter al administration was supplemented by drainage of 
the abscess and local instillation of streptomjcin after evacuation of pus It 
would seem that the systemic administration of streptomycin can achieie bttle 
in this type of case unless it is supplemented by local admmistiation, perhaps 
because the cuculation does not permit the concentration of effective levels of tlie 
drug m abscesses The fourth patient showed no mipiovement, perhaps because 
bony and metallic foieign bodies were not removed fiom the wound, 

MISCELLANEOUS CASES 

Eighteen cases of various conditions weie placed in this category Four 
were instances of cutaneous disease One case of blastomycosis and another 
of pemphigus showed no improvement In the other two cases, one of genei’al- 
ized fm-unculosis and one of acneiform ulceration, neither of which had 
responded to pemcilhn, improvement was recorded 

In one case of acute cholecystitis, streptomycin therapy was employed m 
adequate dosage, 30 Gm over a period of sixteen days, without striking results 
Improvement occurred in this case only after cholecystectomy was performed 
One case of Hodglon’s disease tenmnated fatally Strep tomycm was ad- 
mmisteied for seven days prior to death, apparently as a “pame” measure 
One patient with liver abscess, in which the etiologic agent was an 
anaerobic nonhemolytic streptococcus, sliowed improvement only after surgical 
diamage was instituted It is doubtful that strep tomycm was of much value 
The remammg eleven cases m this group were localizmg soft-part infections 
of various kmds Improvement was recorded m six and no improvement in 
five cases All the unimproved cases were associated with insensitive bacteria, 
madequate surgery. Or madequate drug therapy 
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REACTIONS TO STREPTOMYCIN 

The reactions leported following the systemic administration of strepto- 
mycin are shown in Table VIII The greatest number was m the fonn of head- 
aches, jomt pams, and skin reactions, which, while anno 5 ang, were transient, 
disappeared on withdrawal of the drug, and usually responded to symptomatic 
treatment Histamine-like reactions, manifested chiefly by a fall in blood 
pressure, are uncommon with batches of streptomycm now available The effects 
of streptomycm on the kidney, manifested _ by protemuria, cyhndruna, and 
hematuna, and occasional azotemia, disappeared on withdrawal of the drug 
On the basis of these experiences the renal irritation effect of stieptomycm should 
not be regarded as a cause foi mtermption of therapy, if the kidneys are normal 
The two cases of vestibular disturbance were the only mstances of serious 
toxicity, producing permanent damage, associated with streptomycm therapy 
"Whether additional cases occurred and were not reeogmzed, or were adequately 
compensated for, is difficult to detenmne A more caieful and systematic 
mvestigation of this eompbcation is now m progress Vestibular disturbance 
is the only complication presently considered to be an mdication for termina- 
tion of drug therapy 


Table VIII Eeachons to Stbeptomtcin in 706 Teeated Patients 


NUAIBER OF CASES 
AFFECTED 

PEE CENT OP 
TOTAL 

Headaches, severe 

39 

55 

Skin reaction — urbeana, local or generalized 

30 

42 

raan, eosmophilia, fever 

Arthralgia, generalized 

30 

42 

Dizziness 

20 

2 8 

Anorexia, nausea and vomiting, abdominal pain 

11 

1 6 

Altorabons in nnne albumin, casts. 

11 

1 6 

W3 C , E3 0 

Blood pressure, fall in (20 nirn ) 

10 

14 

Vestibular disturbance 

2 

0 28 


SUMMARY 

1 An analysis is presented of the experience with streptomycin therapy 
m thirty Umted States Army hospitals durmg the period August, 1945, to 
May, 1946, inclusive The analysis is based upon 706 cases of infections of 
various lands, m all of which complete records were made and submitted to the 
Office of the Surgeon General 

2 In the treatment of these cases, streptomycm was administered paren- 

teraUy, locally, orally, oi in combmation, depending on the type of mfection 
For systemic admmistration, the mtermittent mtramusculai method is preferre 
The dosage employed langed from 1 to 3 Gm per day, given at three or our 
hourly mtenals The larger doses generally proved to he more 
meningitis and empj enia, doses of 50 to 250 mg m sterile isotomc sa weie 

administeied once oi tvnee dailj' into the spinal caiml or p eurn cm. 

used For topical application, conccntntions of 2 5 „ 

medium ivcrc emplo^cd The oral route A^as use 

total of 2 to 4 Gm daily, gnen in dmded doses, c^eo' suv lioum 
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3 Systemic administration of streptomycm in the doses cited was found 
to maintam therapeutically effective levels in blood and urine Intrathecal and 
intrapleural adnunistiation proved essential foi the effective treatment of mfec- 
tions involvmg the meninges and pleuia, lespectivel}’- In enteric infections, the 
drug must be given orally In most mfections the combmed route of admmistra- 
tion was found essential Topical use of stieptomycm has not been attended 
by strikingly beneficial results, and in most cases proved to be of little value 

4 In urmary tract mfections due to susceptible bacteria, streptomycm has 
proved to be a very useful agent Its successful use, however, depends upon a 
normal flow of uime Hecurreut uimaiy tract obstruction, uimary retention, 
and undramed or unsterilizable foci, including the prostate, predisposed to 
relapse or reinfection Treatment imder these circumstances produced rapid 
and iirevei-sible drug-fastness 

5 Stieptomycm would appear to be a highly useful agent m gonococcal 
urethritis, especially m those cases winch prove resistant to penicillin and 
sulfadiazine 

6 Eelatively extensive experience nuth streptomycm m wound mfections 
showed that this agent is effective only as an adjunct to adequate surgery, and 
differs m no way from other chemotherapeutic agents with regard to its place 
in the surgical management of these conditions 

7 In enteric mfections caused by specific, streptomycin-susceptible organ- 
isms, the results of treatment are bkely to be mipiessive In nonspecific ulcera- 
tive cohtis no substantial benefits have been demonstrated 

8 In this experience, streptomycm m peritonitis did not produce dramatic 
results 

9 In bactenemia due to streptomycm-sensitive organisms, highly impressive 
results were obtamed Essential to success, however, is eradication of the focus 
by surgical means when necessary 

10 Experience with tuberculosis was too small to pemut definitive state- 
ments, but on the basis of the striking impiovement that followed the use of 
the drug m a few of the cases, more mtensive studies are warranted 

11 It IS doubtful whether streptomycm therapy is of any value m 
brucellosis, except possibly m the acute phase of the disease 

12 In nontuberculous meningitis, due to sensitive organisms, streptomycm 
IS a valuable theiapeutic agent 

13 In typhoid fever, stieptomycm would seem highlj" effective m the acute 
state, but after localization has occurred, the beneficial effects weie much less 
evident 

14 In tularemia, streptomycm appeared to be the most effective chemo- 
therapeutic agent presently available 

15 In other infections m this series, the experience was too small to permit 
conclusive statements concerning the therapeutic usefulness of streptomycm 
It IS noteworthy, however, that no stnkmg results were obtamed m those cases 
which are commonly considered surgical mfections 

16 Vestibular disturbance was the only serious comphcation to streptomycm 
therapy, and is the only one presently considered to be an mdication for tenmna- 
tion of therapy 



BLOOD LOSS IN OPERATIONS A STATISTICAL COMPARISON OP 
LOSSES AS DETERMINED BY THE GRAVIMETRIC 
AND COLORIMETRIC METHODS 

Ivan D Baronofskv, M D ,• Alan E Treloab, Ph D , and 
Owen H Wangensteen, M D , Minneapolis, !Minn 
(From the Departments of Surgery and BwstaUsUcs of the Medical School of the 

University of Minnesota) 

T he leplaeement of blood lost diumg surgical pioeedures by either whole 
blood or plasma has become standard practice in the vanous surgical clinics 
Quantitative deteimination of the blood loss is far piefeiable to puiely sub- 
jective estimation, foi the eiiors of personal judgment may leach to dangeious 
levels This is particularly the case ivith the older substandard-iisk patient 
who tolerates large blood loss poorly and who^ also cannot well withstand 
plethora induced as a result of overreplacement of blood lost m extensive sur- 
gical procedures The best therapy m such patients is replacement both in 
kind and amount of the fluid lost 

A practical method which permits the surgeon to deteimine the extent of 
the blood loss with adequate accuracy while the operation is m progress is 
highly desirable Since the advent of newer anesthetic procedures and drugs 
and increased emphasis on meeting the preoperative nutritional requirements 
of the patient has made possible more formidable and lengthy surgical pro- 
cedures, concurrent replacement of blood loss assumes added significance as a 
factor contiibutmg to success of those procedures 


QUANTITATIVE METHODS FOR BLOOD LOSS DETERMINATION 

Various methods have been suggested from time to time for determination 
of blood lost during surgery Gatch and Little^ introduced the acid-hematin 
method in 1924 This invoh es washing all the sponges, Imen, and instruments 
flee of blood, then adding hydrochloric acid to those washings to make a 0 1 N 
solution The acid-hematin prepaiation thus formed is then compared color- 
mi etrically with a sample of acid-hematin prepaied from the blood of the patient 
before surgerj These authors considered the blood loss so determined should 
be legal ded as a minimum, for the chief error lies in inabihty to recover all 
the hemoglobin by washing The ciroi ivas stated to be at least 5 pei cent 
JIoio icccnt methods have used modifications of this piocedure, some intro 
duciiig the photoelectiic coloiimeter - ® 

This entile determination must of necessity be 
siiigcri has been completed Any replacement of blood oi p j<;^ 

place during the opciation must be done either as n matter o rou 

b 1 can n. M.1 nn.I O-'- 

h\ frmntB from the pr^Htintc ncliool In 
T*. nrlo Fund for Surplc'il Ro’^enreh 
H'‘C<l\od for puliUcnllon Jnn 21 
•Nallonnl Cnncor Tmlnco 
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during certain lengthy proceduies a specified quantity of blood is automati- 
cally started) or on call fiom the suigeon whose estimate of blood loss deter- 
mines the replacement It has been shown that such estimations may be 
giossly inaccurate” 

It has been pouited out by CoUei, Ciook, and lob^ that theie is no correla- 
tion between the amount of blood lost and changes in hematocrit, hemoglohm, 
and plasma protein concentiatioiis befoie and after operations, and that the 
patient is benefited most when the blood is leplaced as the loss occurs In 
procedures such ns transuiethral lescction, it may he piactieal to use the acid- 
hematin method to determine the blood loss at any junetuie duiing the opeia- 
tion because the blood is washed directly into a container However, this is an 
exceptional situation, it is not normally possible to measure blood loss dining 
the operative procedure by the acid-hematm method 

One of us® pointed out in 1942 the importance of blood replacement during 
surgery and desciibed the method in use at the University of Minnesota Hos- 
pitals to facilitate that replacement in the proper amount This method is 
based very simply on the use of diy sponges for collecting blood lost during 
operation The circulating nurse m the operating room iveighs the used 
sponges during the course of the operation inth sufficient frequency that 
evaporation from them does not become an item of importance This pro- 
cedure peimits the surgeon to know the extent of the loss at any stage of the 
operation In operations within serous or pleural hned cavities there is some 
absorption by the sponges of serous fluid which has a protein content of from 
2 to 4 Gm pel cent This fluid, which is replaceable, is accounted for in the 
gravimetnc method along with the blood The complete gam m weight of the 
sponges is treated as blood loss, each giam being considered as 1 c c 

It might seem that the use of dry sponges would impose a serious handi- 
cap on the surgeon Expeiience suggests definitely that it does not Moist 
sponge packs are employed regularly to cover the intestine to keep fibrin 
formation on the bowel at a minimum , these sponges are not weighed 

THE PRESENT STUDY 

The objective of this mvestigation has been twofold First, it has seemed 
desirable to make a comparison of blood loss as measured by the gravimetric 
method and the loss as computed fiom the acid-hematm technique In addition, 
an effort has been made to assemble blood loss data for repi esentative surgical 
procedures as encountered m the University of Minnesota Hospitals, usmg the 
gravimetiic method 

METHOD OP investigation 

Gravimetric — A weighmg scale (Fig 1) accurate to 1 Gm mcrements was 
used m this procedure Dry sponges are used routmely durmg operation 
These do not have to be weighed before each operation because they are re- 
markably uniform in weight and come from the autoclave at a constant level 
of dryness * The sponges were weighed by a circulating nurse immediately 

•SDong^ used In this stud-i and their welKhts are aa follows Curlty x-ray 4 by 8 cm 
6 Gm Special sponges 90 by 10 cm , 14 Gm Ring sponges 28 Gm 
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after use to reduce evaporation losses to a miimnum No correction was at- 
tempted for the slight departure from umty of the specific gravity of blood, 
each gram was considered as 1 c c 

Colorimetric — The sponges used during operation were washed and the 
colorimelric determinations made postoperatively The method employed was 
a modification of the Gatch-Little technique differing in that we used the 
Evelyn colorimeter in detemiming the milligrams hemoglobm in an acid-hematm 
mixture The blood-soaked sponges are extracted with tap water and the 



, . L — ^^80 of the weighing scale in determining blood loss during operation At any 

juncture the surgeon may know how much blood has been lost. The surgeon must, of course 
employ dry sponges This scale will weigh to an accuracy of 1 Gm 


amount of hemoglobm m a sample of the pooled ivashmgs is then determined 
by mterpolatmg a photoelectric colorimeter reading of the sample m a pre- 
viously prepared chart The total amount of blood lost is then computed by 
the formula 

2 QQ ( Mg Hb m sample) x (Total volume of ivashings) 

Patient’s pieoperative Hb 


RESULTS 


Compaiison of the Oravimetnc and Colorimetric Determinations of Blood 
Loss — Tv'enty-one surgical procedui es wei e selected arbitrarily for this study 
The basic data are summarized in Table I It ivill be noted that the majority 
of the opeiations were peifoimed ivithiu serous or pleural-hned cn'\nties 
The close correlation between the blood loss values yielded bj the 
methods is shown graphically in Pig 2 where each of the tv entj ^ ^ 

represents a pair of deternunations The continuous diagonal above 

denotes equal values for the gravimetric and colorimetric met lot s those 

this line designate cases vhercin the colorimetric ’f, J^(or Acrlical) 

bclov the line shov a higher gra-vimctnc \aluc T ic j difteronoo 

distance from each dot to the diagonal case 

bcb\ccii the graMmctnc and colonmetnc de 
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It IS quite apparent fiom Pig 2 that higliei coloiimetne values are few 
m numbei, are small in maigin of diffeience from the giavimetric result, and 
are concentrated in the loiv blood loss region Sixteen of the twenty-one dif- 
ferences show an excess foi the gravimetric measuiement, as would noimally 
be expected In general, these differences inciease slightly in magnitude as the 
blood loss iiici eases However, the agieement as a ivhole is remaikably close 



^ 2 -—Relationship between CTUvImetrlc and colorimetric determinations of blood loss 

^ntinuous diagonal line denotes laentlcal values for the determinations Interrupted line 
defines the average colorimetric value for each gravimetric determination 

The mterrupted line in Pig 2 indicates the “most likely” or expected 
average colorunetiic value for each gravimetric value The elusteiing of the 
dots above the bne* indicates cleaily that a straight Ime average lelationship 
exists between the two methods The difference between the continuous Ime 
and the interrupted hue, therefore, portrays the average departure from equal- 
ity of the two determmations At Ioav blood losses the difference is quite 
negligible for practical purposes Even at high blood loss levels, the differ- 
ences are not very large 

Por aU blood losses the colorimetric value, on the average, is very close 
to being 10 per cent l^ss than the gravimetric value Since losses m the process 

*The equation for this line, as computed from the observed values Is 

C = 19 4 + 1 086G 

where C = colorimetric and G = gravimetric value The correlation coefficient for the asso- 
ciation iB + 0 9906 
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Table I Showing C!ompaeison of Qraviiietbio and Colorijietrio Detekiunation 

or Blood Loss 


1 

INITIALS 

HOSPITAL 

number 

SEX 

OPERATION 

PRE-OP 

hb 

BLOOD LOSS 1 

COLORI GRAVI 

metkio metric 

differ 

ENCE 

E K 


P 

Gastroenterostomy 

13 05 

115 

187 

+ 72 

A E 

721039 

P 

Cholecystectomy 

12 00 . 

154 

247 

I- 93 

A G 

744986 

M 

Subtotal gastrectomy 

14 00 

305 

609 

-1204 

J 0 

684731 

M 

Colon resection 

16 60 

400 

450 

•p 50 

L S 

701020 

P 

Cholecystectomy 

14 00 

100 

79 

- 21 

G S 

743507 

M 

Subtotal gastrectomy 

11 40 

1,240 

1,385 

+146 

W B 

736170 

M 

Cholecystectomy 

13 45 

605 

678 

+ 73 

S D 

746017 

M 

Pneumonectomy 

13 06 

600 

648 

+ 48 

F D 

746167 

M 

Subtotal gastrectomy 

12 85 

1,006 

1,078 

+ 72 

H BL 

636960 

P 

Cholecystectomy and 
choledochostomy 

1130 

1,090 

1,231 

+141 

S E 

170101 

M 

Diaphragmatic hernia 

13 10 

131 

93 

- 38 

A P 

744149 

M 

Gastroenterostomy 

12 05 

182 

210 

+ 28 

B 8 

746274 

M 

Subtotal gastrectomy 
and colon resection 

13 00 

860 

936 

+ 86 

G 0 

744513 

M 

Splenectomy 

13 35 

40 

58 

+ 18 

D 0 

755585 

P 

Eepair of ventral 
hernia 

14 90 

83 

48 

- 35 

S P 

750187 

P 

Gastroenterostomy 

13 10 

48 

22 

- 26 

H W 

755258 

M 

Subtotal gastrectomy 

13 90 

488 

511 

+ 23 

U J 

756362 

M 

Eadical mastectomy 

11 80 

668 

550 

- 18 

M. S 

756210 

P 

Subtotal gastrectomy 

11 70 

261 

351 

+ 90 

M W 

766379 

P 

Choledochostomy 

12 60 

156 

233 

+ 77 

8 G 

756416 

M 

Subtotal gastrectomy 

14 90 

260 

319 

+ 69 


Total 




8,672 

9,823 

1,161 


of extraction of blood from the sponges reduce the colorimetric value below 
what it should be, it is cleai that the gravimetric determmation cannot be 
much m excess of the true blood loss The increment of serous fluid other 
than blood in the gravimetric determination is obviously only a very small 
proportion of the total 

Blood Loss tn Operations of Various Kinds — The blood losses durmg con- 
secutive surgical proceduies, as determmed by the gravimetric method, will 
now be reviewed * During appendectomy, blood loss was minimal and aver- 
aged 25 8 c c (Table IT) Hernia and gall bladder procedures averaged 82 9 
and 179 4 c c , respectively (Tables HI and IV) Operations on the large 
bowel do not entail high blood losses (121 5 c c , see Table V) This may be 
presaged because the major blood supply to the intestine is directly visible 
and easily approached 

Comparison of the data obtamed from subtotal gastrectomy for ulcer and 
carcinoma (499 8 and 455 6 c c , respectively, see Tables VI and VTE) shows 


Table H Blood Loss in Appendeotout (Qeavimetric) 


initials I hospital NOTtBER | OPERATION 


H B 

729509 

Appondcctomi 

B Y 

7522S4 

Appendectomy 

D B 

750865 

Append ectomi 

A.W 

757055 

Appcndectomj 

n C 

757079 

Appcndcctomi 


riLOOD I/OSS 

35^ 

14 0 
25 0 
31 0 
50 
25 S 


Alcrogc 


•These opcniUons ivoro consecutHc nnJ were conOuclcd 
1 1945 Incluahc. 


leH to Autr 
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enlarged goiters m patients ivitli high initial basal metabolic lates provide 
most of tlie bleeding The average blood loss foi the diffusely enlarged glands 
was 668 c c while that for the nodulai gland was 206 c c 


Table Blood Loss in Subtotal TnvKOiDFCTonT (Qravuietkio) 


INITIALS 

hospital 

NUilBEE 

AGE 

(TR) 

OPERATION 

1 BLOOD 

1 LOSS 

! 

B ir R. 
ON 

ENTR^ 

NODULAE 

OE 

DIFFUSE 

GLAND 

PEE 

CENT 

RE 

SECTED 

J H 

750144 

57 

Subtotal thyroidectomy 

144 

+ 30 

Nodular 

90 

B tv 

750394 

58 

Subtotal thyroidectomy 

600 

+ 75 

Diffuse 

99 

1 H 

753060 

52 

Subtotal thyroidectomy 

888 

+111 

Diffuse 

99 

E A. 

753253 

01 

Subtotal thyroidectomy 

578 

+ 80 

Diffuse 

95 

L B 

753267 

67 

Subtotal thyroidectomj 

212 

+ 65 

Nodular 

95 

M L 

672614 

48 

Subtotal thyroidectomy 

354 

B M B 
not done 

Cancer 

50 

M B 

756181 

41 

Subtotal thyroidectomy 

697 

+ 97 

Diffuse 

95 

M A, 

756620 

44 

Subtotal thyroidectomy 

228 

+ 30 

Nodular 

90 

M S 

037953 

47 

Subtotal thyroidectomy 

100 

+ 39 

Nodular 

90 

H G 

656813 

46 

Subtotal thyroidectomy 

346 

+ 37 

Nodular 

80 


Average 405 6 

Average for the diffusely enlarged gland C68 0 

Average for the nodular goiter 206 0 


Table IX Blood Loss in Badical MASTEcroiiY (GiiAViiiETRio) 


INITIAL 

1 HOSPITAL NUMBER | 

OPERATION 

1 BLOOD LOSS 

L E 

755438 

Badical mastectomy 

310 

C H 

749720 

Badical mastectomy 

895 

A. J 

756247 

Badical mastectomy 

406 

N B 

750238 

Badical mastectomy 

196 

Q J 

756362 

Badical mastectomy 

550 

L.E 

755438 

Badical mastectomy 

310 

A.G 

756144 

Badical mastectomy 

338 

I G 

756314 

Radical mastectomy 

350 

0 W 

756118 

Badical mastectomy 

344 

A J 

756589 

Badical mastectomy 

605 

Average 



415 4 


Table X. Blood Loss in Pneumonectomt and Lobectomy (Geavimeteic) 


INITIAL 

HOSPITAL 

NUMBER 

OP3EaiATION 

BLOOD LOSS 

E B 

752275 

Pneumonectomy for carcinoma 

1,457 

0 F 

753104 

Pneumonectomy for carcmoma 

1,444 

A,M 

747663 

Pneumonectomy for carcinoma 

1,154 

B J 

747501 

Pneumonectomy for carcinoma 

2,124 

J M. 

749308 

Pneumonectomy for carcmoma 

1,490 

L K. 

755181 

Left pneumonectomy for bronchiectasis 

691 

A, A 

753762 

Lobectomy (right lower lobe and right middle 
lobe )for bronchiectasis 

682 

C K 

698525 

Bight lower lobe and nght middle lobe lobec 
tomy for bronchiectasis 

1,755 

L P 

617665 

Eight upper lobectomy for bronchiectasis 

1,470 

H K. 

749320 

Right lower lobe lobectomy for bronchiectasis 

1,492 

I S 

740694 

Right lower lobe lobectomy for bronchiectaRts 

475 

M B 

749302 

Left lower lobe lobectomy for broncluectasis 

995 

M B 

750600 

Left pneumonectomy for broncluectasis 

2,983 

P S 

752302 

Left pneumonectomy for bronchiectasis 



Total average 1,399 0 

n»r/»TT>/>Tr)ft fl.vAT/lP'ft 7.534 0 
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The aveiag^ loss during ladical mastectomy was 415 4 ec (Table IX) 
Pneumonectomy and lobectomy proved to be pioeedures durmg which the 
blood loss was veiy high (Table X) This is consistent again with the findings 
of otheis The aveiage for these proeedmes was 1,399 ec There was no 
sigmfieant difference between the average obtained foi pneumonectomy foi 
carcmoma (1,543 e c ) and that for pneumonectomy or lobectomy for bron- 
chiectasis (1,324 e c ) As pointed out pieviously,* there is a good deal of blood 
lost in making the necessaiily long incision 

The figures presented in the foregoing section serve as a guide, to the 
average blood loss of various surgical procedures In each operation of any 
magmtude, a 5 per cent solution of glucose is allowed to run slowly into one 
of the patient’s leg oi ankle veins from the outset For blood losses of 500 e e 
or less, an equivalent amount of plasma is usually adequate However, it is 
best to replace blood losses in excess of 500 ec ivith an equivalent amount 
of blood DeGoivin and Hardin® suggested that an alkalme urine obtained 
by the intravenous admmistration of sodium bieaibonate solution (250 c c of 
5 pel cent solution) when administeiing blood may diminish the formation of 
albuminous casts m the i-enal tubules attending hemol 3 'tic reactions The clin- 
ical evidence on this pomt, howevei, is not conclusive 


StJMMABY AND CONCLUSIONS 


Gravimetric determination of gam m sponge weight piovides a reliable 
estimate of blood loss in surgical procedures The extent of such blood loss 
may be determined as the procedure is progressing without any mterference 
to the surgeon, thus allowmg almost concurrent replacement A reduction of 
the sponge weight gam by somewhat less than 10 per cent provides an accept- 
able average correction for other fluids taken up by the sponges, however, 
replacement of such loss by plasma or blood may be as desirable as for the 
blood itself The blood loss m various surgical procedures at the University 
Hospital IS presented 
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CHEMICAL ALTERATIONS OCCURRING IN THE SURGICAL PATIENT 
AND THEIR INTERPRETATIONS 


WiLiiAii E Abbott, M D ,* Detroit, Mich 

(From the Department of Surgery, Wayne University College of Medicine) 

T he problem of maintammg a sick pahent in a state of good luitrition and 
in -water balance is a complex one Manj' studies ba\e appealed recently on 
tbe alteiations of fluid, piotein, and electrolytes in vaiious diseased conditions, 
and it IS tbe purpose of this papei to point out some of tlie disputed pioblems 
and to clarify them if possible 

Accurate chemical methods aie helpful in detei mining the state of electro- 
lyte balance, hjdiatiou, or nutrition of sick and injiiied mdiiiduals, but un- 
fortunately most of these deteiminations are quite complex and time consummg 
so many -workeis* haie relied on the hemoglobin, cell lolume (hematocrit), 
specific gravity of whole blood and plasma, and the plasma chloiide, protem, 
or albumm concentration Such deteiminations can be of gieat assistance if 
properly evaluated, but unfortunately may also be raisleadmg and should not 
be given preference oiei the patient’s histoij and physical findings 

It should be kept m mind that a low or nonnal plasma sodium, protem, 
or chloride concentration can be encountered when a state of dehydration or 
overhydration exists It has been stated that the hematocrit may serve as a 
guide, ^ ® but here again so caUed high, normal, oi low values may be noted 

m the apparently noimal mdividuaP® or when dehydration^ ■* or shock^® is 
present Such deteiminations may at times indicate directional changes in 
hydration but they cannot be employed as a quantitative measure of it 

Recently, in determinmg the hematocrit lalues in fifty-nine apparently 
normal ^ olunteer male subjects^^ it was found that the values ranged between 
41 8 and 52 4, -with a mean hematocrit value of 48 2 Thus, some apparently 
normal people show values which by the “clmical rules” would be considered 
abnormal Varying degiees of anemia may also exist in the sick patient either 
because of a pre-existmg anemia or because of destruction of red blood cells 
resulting from the injury or lUness It is quite possible then to have a hema- 
tocrit of 35 increase to 45 following an injury, but because it appeared to be 
normal, therapy might be -withheld if chnical rules were strictly adhered to 

Several years ago it was sho-wn that various chemical determmations may 
be normal in cases -with intestinal obstruction, carcinoma of the stomach, or 
pylonc stenosis,^'’ and yet the patient may be m a state of malnutrition or de- 
hydration MarriotU^ earher emphasized the same fact and Lyons^® more 
recently reported results on patients -with infection who may also show hemo- 
globm and plasma protem concentrations which are not indicatiye of the true 

Bead at the meetlne of the "Western Surgical Association December 194E 
Becelved for publication Jan 28 1040 
•Now at Harper Hospital Detroit, UlCh 
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existing state Oflioi studies’" -® IiaAe also stiessed the impoitance of lolume 
altexations as -ixell as changes m the blood conceiitiation While at tunes the 
plasma lolume detenmiiation max pioxe to be a xnluable adpinet in the caie 
of patients, it too has its limitations It has been shomi”’ that an esti- 
mated 1101 mal xilasma xolninc calculated from the surface aiea, height, oi 
11 eight mai be in consideiable erioi 

In Table I aie shoiin the lesults of six preiiousli reported eases’® The 
lieniatocnt and the plasma piotein eoneenti ation do not appear markedly 
loiveied It should be noted, honeier, that the plasma volume is ivell below 
the expected iiomial lange, and that theie is a definite i eduction in the led cell 
mass and total cneulatni" pioteins iibich is masked bi dehidiation Thus, if 
the plasma loliime iieie lestoied to its pie-existing lei el bv the administration 
of salt solutions, without the addition of piotem, there would be a pieeipitous 
fall in the plasma piotein conceiitiation Expeiimental studies" have dem- 
onstiated that undei ceitain conditions tlie plasma protein concentration inav 
leniain iioimal or fall slightli with a simultaneous mciease in the amount of 
total ciieulatnig plasma piotein 

In Table II is illustiated the approximate cliange xvliich vould occur m 
the aforementioned patients if a iioimal total blood a olume oi a normal plasma 
volume vere restoied without the addition of led blood cells oi plasma pro- 
tein It is felt that since a precipitous fall in the plasma piotem concentration 
may occiii in hemonhaging oi malnoui islied patients who cannot mobilize addi- 
tional plasma piotem, solutions containing sodium salts should be temporarily 
withheld 01 given leiv cautiouslv following inajoi surgical procedures 

A significant fall in the plasma piotem conceiitiation postoperatix el> has 
been shown to occui’® m some patients, but m nondepleted or nutiitionally 
normal indixidiials onh a slight change in concentration results even though 
the extiaeellulai fluid a olume is mcieased, because an adequate amount of 
piotem can be mobilized’®'™ 

Table II Cuanoes WmcH AAoulb Occur rx MALsounisnED Pamexts if the Plasma 
A mLuMES AVEnE Restored to NoriiAL bv the Addition of Fluid 
Containinc SODiuii Salts 


1 


i 


i 

PLASMA 

PLASMA 





DETERMINED 

PROTEIN 

PROTEIN 



hematoctit 

HEMATO 

PLASMA 

CONCEN 

CONCEN 



IF PLASM \ 

crit ip 

PROTEIK 

TRATION 

TRATION 



VOLt ME 

TOTAL BLOOD 

CONCEN 

IF PLASMA 

IF BLOOD 



WERE 

VOLUAIE AVERE 

TRATION 

VOLUME -WERE 

I OLUME MTHIE 

1 

DETERMINED! 

RESTORED ' 

RESTORED TO 

(OM PER 

RESTORED TO 

RESTORED TO 

CASE 1 

hematocrit] 

; TO NOPMAL* 1 

NOPMAL* 

300 c 0 ) 

NOPMtL* 

NORM U * 

1 

47 

37 

32 

h40 



2 

38 

31 

33 

5 85 

4 31 

3 12 

o 

o 

41 

31 

25 

5 46 

3 52 

2 58 

4 

44 

38 

33 

6 46 


415 

5 

37 

30 

23 

0 15 

4 46 

3^1 

6 


j5 

30 

5 02 

4 88 

3 80 


•Calculated on the basis of a return to a normal \ olume nlthout the addition of red blood 
cells or plasma protein 
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Piolouged anesthesia,-' shock,-® anoxia®® and tiaunia oi injin-y to the 
body^®’ ®®’ may effect the elimination of vaiious solutes and -water by the 
kidneys The abihtv to elimmate sodium chloride postojieratn eh maj^, theie- 
foie, m some mstances be impaired Watei and salt retention may also occur 
m alcohobcs®® and in patients -mth pneumonia,®®’ ®'‘ "with a resulting increase in 
the extracellular fluid yolunie It has also been noted in patients conyalescmg 
from heart failure®® and in subjects with adrenal d-\ sf unction ®' In the seri- 
ously ill surgical patient who is giieu 1 to 2 L of a salt solution daily, the 
bodj' may haye forced upon it 9 to 18 Gm of sodium chloride Normally on 
such an intake of salt almost all of it would be excieted by the kidneys but 
when such is not feasible it leads to an increased extracellulai fluid A'olume 
Postoperatiye salt intolerance has been ivell emphasized®®’ ®® and it has been 
demonstiated also"'® that when laige amounts of saline aie giyen, sizable quan- 
tities of salt mai’^ be retained following opeiations for caiciuoma of the colon 
Pulmonary, cerebral, or gastrointestinal edema may tlius result with serious 
consequences 

The undesirable effect of large amounts of a saline solution neie well re- 
newed bj" TiouP^ and later b^^ Matas'*® Tliej"^ pointed out the dangers of e\en 
a normal salt intake when the kidnejs were not functioning pioperly and pie- 
seuted endence to show that salt may aetuallA' cause renal damage and anuna 
when giieii to patients postoperatively 

The exeessiA e administration or retention of ivatei and salt, of course, ai e 
not the only factors of importance in the production of edema, but as others 
have shown®®’ many factors must be considered 

In the studies of Jones, Eaton, and White,®® excessne nitiogen catabolism 
or nitrogen staivation and infection seemed to he the most important factors 
causing edema in surgical patients, but onlj’" when sufScieut fluid and salt 
were aimilable to pass into the affected area 

The formation of edema, either localized or generalized, usually results 
when one or more of the follo-wiug causes are present (1) protein depletion 
(a reduction m the colloid osmotic pressure especially due to a loss of plasma 
albumin), (2) jucreased hydrostatic or filtration pressure, (3) increased capil- 
larj’- permeability (due to anoxia, inflammation, phjsical agents, or dings), 
(4) increased osmotic pressure of the mtei’stitial fluid oi decreased tissue 
elasticitiq (5) a temxioiaiy or permanent failure of the kidneis to excrete ivatei 
01 eliminate salt due to kidnei- oi endocrine disfunction, 16) obstruction to 
the hmphatics, and (7) the oyeiadministiation of isotonic or In pei tonic salt 
soliition with a resulting shift of intiacellulai fluid to the extracellulai phase 
The excretion rate following loading with seieral different solutions is sIiomu 
111 Figs 1 and 2 Similar results®® '*•’ iveie noted b-^ other Avorkeis In the 
recent vork of Collei, lob, Vaughan, Kaldei, and ^lo-^ti thei ciiqihasi/ed 
the deiangement of the body fluid compnitments A\huh mar result lom ini 
proper fluid admniistiation As they pointed out isotonic salt (0 0 pci ten 
solutions aie not desiiable because a gieatci per cent of the in^c t < 
eliininated than salt leaniig a In-pn tonic extracellul ir jih we a\ ik i w 
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corrected if no othei -water is given bj’- a -witbdra-wal of -water from the cell 
Winkler, Elkiiiton, Hopper, and ha-ve shown that extreme water deple- 

tion can occur within the eell when the exti acellular fluid is hjpertomc and 
they believe that under such circumstances death usually lesults from re- 
spiratory failure while the cardiovascular system is little affected It has also 
been shown^® that large amounts of a half-strength isotonic salt solution 
(0 45 per cent) produced an opposite effect (that is, the accumulation of more 
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Fig L — The difference In the rate of excretion between the oral and Intravenous Intake 
of 1 000 c-c of 6 per cent Dextrose In distilled water and the oral and intravenous Intake of 
1 000 c,c of normal saline solution 


water than salt), thus resultmg m a hjrpotomc extracellular phase -with a re- 
sulting mti acellular shift of water The shift of body fluid from one com- 
partment to another beeause of changes m the amount and concentration of 
various electrolytes has also been well demonstiated by experimental 
studies 

The most logical method available, at present, of estunatmg deficiencies in 
led cells, protein, salts, and fluid is by a careful history and physical exami- 
nation and a correlation of the important findings -with the laboratory data 
The type of therapy becomes fairly ob-mons, regardless of the blood chemical 
determinations when one learns that the particular patient in question has lost 
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consideiTible ■sveiglit, lias consumed little food and fluids, lias vomited fiequeut- 
ly, 01 lias noted bloody or tany stools The physical fiudmgs of a wniikled, 
pale skin, dr 5 ’’-coated tongue, and sunken eyeballs with subnoimal tension 
verify the mipiessions gamed from a eaieful bistoiy 

Some lecent publications have intimated that sodium cbloiide®- ®' ® 
deficiencies oi the state of hydration could be estimated from the plasma chlo- 
iide concentiation Howevei, espenenee has taught us that such reasoning is 
unsound, as was pomted out in 1928 by Melvei and Gamble They have 
shown that a loss of bile and lutestmal fluid may occm with a lesultmg redue- 
tion m the total amount of body electiobdes and fluid without appreciabl 3 '^ 



altering the plasma cliloiide oi bicaibouate concentrations Slightlj^ elevated 
plasma chloride levels maj^ occui following the ingestion of faiily laige quan- 
tities of salt and maj’’ sometimes be encountered in acidosis lesulting from an 


excessive loss of bicaibonate (such as uppei intestinal and panel eatic fistula, 
some cases of diaiihea and star\ation) High electiolytc \alues aic not often 
encountered clinieallj but when thej do occui, or if they persist, it is almost 
aluais a result of inadequate kiducj’' function Increases m the elcctrohte 
concentiation most frequcntlj occur in dehydration and, of touise, resu t c 
cause of a gicatei defieienci of watei than salts 

Normal or low plasma chloride oi sodium concentrations arc l 
encountered when dclndiation is piesciit ’* hut ''iieh u< s m i\ 
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also when stndjin" oveihvclrated convalescent burned patients,*®’ or indi- 
Mduals with malniitiition edema Therefore, such determinations should not 
be regarded as necessaiily indicating the need of salt and water For example, 
in Table III are presented the findings in a patient vith postoperative malnu- 
trition edema At first this patient vas given a physiologic solution of so- 
dium chloride in an attempt to lestore the plasma chloiide concentiation to 
nonnal, but when the iiatient's edema became se^ere and the chloride level 
showed little change, this theiap}' was discontinued It ivas then obMOUs that 
the patient’s extracellular fluid volume had inci eased greath and the chloride 
concentiation did not iniiror the state of hj'-dration If one assumed that such 
an individual had a nonnal extiacellulai fluid volume of 15,000 cc with a chlo- 
ride concentiation of 106 meq pei liter, one could estimate that he should ha\e 
approximatelv 1,590 meq of chloride in the extracellular fluid compartment 
under normal circumstances Since an increase above the normal of about 
5,000 c c may be necessaiw in an adult befoi e edema can be noticed clinically®' 
and smee the edema in this patient was quite maiked, it ivas assumed that the 
extracellular fluid volume would equal somevhere in the Mciniti of 22,000 
cc By multiphing the determined chloiide concentration (88 meq per liter) 
by the aforementioned figure it can be seen that appioximately 1,836 meq of 
clilonde vere present Thus, in this patient theie apparently was an excess 
of chloride but because of a greatei increase in water than in chloride the low 
leved was obtained 

This man was effectively tieated by stopping the salt intake completely 
for foil! days and then permitting only small amounts of it Since there had 
been a reduced caloric and protein intake because of anorexia, vomiting, and 
diarrhea, he was not given anything by mouth but received intravenously 75 


Table III Postoperative Malutkition Edeaia in a CO Year Old Man 


DATE 

(1941) 

TOT VL 

DAILY 

FLUID 

INTAKE 

(CC) 

i 

1 

I^TAKE 

OF SALT 
(CM 
PER 
DA\) 

URINARY 

OUTPUT 
(IN CC) 

HEJIATO 

CRIT 

PLASltA 

PUOTEILS 
(OJI PER 

100 0 C ) 

PLASMA 
CHLORIDES 
(MEQ PER 
i LITER) 

approsi 

MATE 

TOTAL 

EXTRA 

CELLULAR 
CHLORIDE 
: (MEQ ) 

1 

REMARKS 

4/16 

3,000 

18 

820 

43 0 

6 95 

104 0 

Operation 

4/28 

3,880 

18 

700 

34 0 

6 30 

96 0 

Wound dis 









ruption 

5/16 

3,200 

18 

620 

31 0 

4 92 

85 0 

Edema 

5/19 

3,000 

27 

475 

30 6 

4 82 

88 0 

1936 0 Edema in 









creaied 

5/20 

3,600 

0 

1,270 



94 0 



5/21 

3,600 

0 

1,600 

30 0 

4 60 

98 0 



6/22 

3,600 

0 

2,150 






5/23 

3,600 

0 

2,350 




Edema free 

5/24 

2,700 

63 

1,750 






5/25 

3,200 

63 

1,810 

32 0 

5 01 

106 0 

1590 0 


5/26 

3,200 

63 

1,680 






5/30 

— 

- 

1,240 

35 0 

5 64 

104 0 

Eatinff well 

6/10 

- 

- 

970 

40 0 

6 54 
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to 90 Gni of piotem lu the fomi of ammo acids* and 210 to 250 Gm of 
dextrose daily The entire caloric mtake, while not large, langed between 
1,200 to 1,300 caloiies per daj^ The patient was given parenteral feedmg 
for ten days and dnrmg this tune was in a positive nitrogen balance The 
amount of mine excreted daily mereased and the patient was visibly free from- 
edema m seventy-tuo boms The removal of the excess bodj" water was 
thought to lesult from the high fluid and restiicted salt intake, and the diuretic 
effect of urea (the lattei being obtained fiom the intravenously adnumsteied 
casern hydiolysate) Parenteral therapj’’ was discontinued and an adequate 
diet was then taken by mouth 

Plasma volumes and protein concentrations were obtained before and 
shortly after the ten da 3 ^s of parenteial feeding, and the results are shown 
m Table IV By comparing the plasma piotem concentration before and after 
theiapy it would seem as though the plasma piotems were not mereased, but 
by caleulatmg the total circulating plasma protein level it can be seen that 
an mcrease of 27 per cent occurred 


Tabu; IV Change in Total Cieciilating Plasma Proteins Following Parenteral Amino 

Acid THERAPr 





TOTAL 

PEE CENT CHANGE 



PLASMA protein 

CIFCULATING 

IN TOTAL 


plasma volume 

concentration 

PI^ASMA protein 

CIRCULATING 

DATE 

(nr c c ) 

(gm per 100 CO) 

(GM ) 

PLASMA PROTEIN 

5/17/41 

2,300 

5 00 

117 8 


5/29/41 

2,930 

510 

149 5 

+27 


In this case, aud in other patients with malnutrition edema, as well as m 
convalescent burned patients^” and animals,^- it has been noted that edema 
will often disappear when the protein concentration remains low Similar ob- 
servations have been made by Schemm®“ on cardiac and nephrotic patients 
Because of these findings and because edema maj^ occur m patients with a 
relativelj’- normal plasma piotem concentration^® and maj’' not occur when the 
plasma protein concentration is beloiv 5 Gra per 100 c c , it is thei ef ore obvious 
that the amount of watei and salt consumed is extiemely important and plaj'S 
a significant part in the formation of edema In many such cases the plasma 
piotem and albumin coucentiations often increase graduallv following a 
iliuiesis This rise apiiears to be a lesult of the bodj’" getting rid of fluid rather 
than a cause of it 


In Table V is shown the course of another patient mth a marked malnu- 
trition edema Because of edema of the gastrointestinal tract the patient was 
'omiting fiequentlj and having ten to sixteen waterv stools a dai An effee 
tuc diuicsis Mas obtained In the admimstiation of citralcd blood, plasma, anc 
suitable diuieties (ammonium chloride and meicupurm), and In the rcstric ion 
of salt This led to relief of gastrointestmnl simptoms It can ™ , 

these results that the plasma protein concentration was not sigm nan 
before or during the diuresis 


•Supplied b\ Frederick Steams A Componl 


IJctrott Mich 
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Table V Eesponse of a 28 Year Old Womax Patient With Postoperative Malnutrition 
Edema to Blood and Plasma Intravenously and Diuretics 


! 

DATE 

ORAL 

intake 

(IN CC) 

BLOOD 

PLASMA 

(CC.) 

1 URINE 
outi UT 

1 (IN CC ) 

IIEilATO 

criT 

PLASMA 

PrOTEIN 

3/4 

475 

1,000 

300 

6,200 

30 0 

3 54 

3/5 

075 

(9 Gm of ammonium 


1,500 

35 7 

3 87 

3/C 

500 

clilondo given 


2,400 



3/7 

450 

daily for 3 days) 


1,200 



3/8 

560 

(2 e c mercnpurm) 

425 

12,500 

40 37 

4 254 99 

3/9 

1,050 



1,100 

391 

4 09 

3/10 

1,400 



SOO 



3/11 

1,135 



1,500 



3/12 

1,125 

500 

225 

1,200 

42 4 

4.83 

3/13 

1,400 



1,200 



3/14 

1,745 



1,900 



3/15 

1,800 

600 


2,050 



3/lC 

1,620 



2,000 



3/17 

2,550 

(2 c c mcrcupunn) 


4,250 



3/18 

2,175 



1,400 

45 0 

5 34 

3/19 

1,750 



1,300 



3/21 

2,300 



1,600 


5 80 

3/23 





49 3 

6 05 

Total 

22,710 

2,100 

950 

44,100 




It has been stated''^ that death m’iJI rniely result fiom circulatory or renal 
msuflSciency in cases of low intestinal obstruction because of alterations in 
body fluids It has been accepted, howevei, tliat in pjdoric or high intestinal 
obstruction a fatal outcome may frequently result from deh3’-dration or an 
aeid-base imbalance In low obstructions it was assumed that the 
body fluid compartments were not greatlj’’ alteied because various blood con- 
stituents (hematocrit, protein, chloride) weie normal As shown m Table VI, 
such determinations may often be Muthm a normal range even though there 
IS a fairlj’ marked deficit m the plasma volume and ui the extracellular fluid 
compartment (loughly equal to the sodium thiocyanate space) 

Gendel and Fine®° have shown that distention resultmg from intestinal 
obstruction or strangulation causes a rapid diminution m the plasma volume 
While distention undoubtedly greatly acceleiates the loss of body water, serious 
consequences may i esult fi om dehydi ation when distention is sbght or absent 
Toxic products or peiitonitis may cause death in closed loop obstructions®^ oi 
when sti angulation is present®- but evidence has been obtained ivhich seOtas 
to indicate that death due to a simple mechanical obstiuction may m some 
instances result solely fiom alterations in body watei and salts 

The fact that patients with seveie diarrhea often develop a clmical picture 
resembling that seen in some cases of simple intestinal obstruction lends sup 
port to this concept In regard to the importance of the fluid and electrolyte 
loss in diarrhea it has been stated by Mainott, Hartmann, and Senn®® that “it 
has also become apparent that the severe toxic symptoms, the so caUed ‘ali- 
mentary mtoxication’ are the secondary results of disturbances m the chemical 
equilibrium of the body brought about as the result of loss of water, salts and 
organic material by way of the gastromtestmal tract, and that the development 
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Table VI Blood Studies on Bogs Wirn Simple AIeohanioal Intestinal Obstruction 


DOG 1 
NO 

level of I 

OBSTRud 

TlON 

DURATION! 

OF 1 
OBSTRUC 
TION 

PER CENT 1 
CEIili 1 

VOLUME 1 
HEMATOCRIT 

PLASMA 

cuLonmE 

(MEQ 

PERl ) j 

PLASMA 1 

PROTEIN 
(GM PER 1 
100 0 0 ) 1 

PLASMA 

VOLUME 

(cc) 1 

PER CENT 
CHANGE IN 
PLASMA 
VOLUME 

C5 

Pylorus 

0 

47 6 

111 2 

6 63 

935 



2 

518 

97 2 

7 97 

745 

-25 

C 6 

Pylorus 

0 

42 4 


6 86 

1,148 



1 

45 3 


8 02 

866 

-25 



3 

45 3 

73 6 

9 23 

760 

-34 

360 

Pylorus 

0 

49 4 

112 0 

6 80 

637 




1 

65 0 

102 3 

9 36 

498 

-22 

316 

Jejunum 

0 

43 5 

110 0 

5 04 

565 



2 

67 0 

801 

8 40 

431 

-24 

42 9 

Jejimum 

0 

40 0 

108 4 

5 95 

835 




3 

63 0 

1071 

8 71 

578 

-31 

319 

Ileum 

0 

37 0 

110 8 

5 62 

655 




4 

35 2 

106 6 

5 69 

495 

-26 

338 

Heum 

0 

46 2 

112 6 

5 83 

850 




2 

47 6 

107 6 

6 09 

670 

-21 



4 

461 

111 7 

6 02 

648 

-24 " 

345 

Colon 

0 

51 6 

103 6 

6 76 

812 




s 

54 2 

87 5 

6 53 

640 

-21 



13 

62 5 

80 9 

8 04 

445 

-45 

42 7 

Colon 

0 

47 6 

105 2 

6 58 

600 




10 

53 8 

80 8 

6 03 

558 

- 7 



14 

65 2 

77 5 

5 37 

392 

-35 


of the clnucal picture of lutosication depends more upon the degree and sever- 
ity of the diarrhea than upon the nature of the underlying cause ” 

In patients with intestinal obstiuction, a reduction in body fluids and in 
the plasma volume may occur in one oi more of the following ways (1) re- 
duced intake, (2) excessive loss (voimting, perspnation), (3) distention, (4) 
sti angulation (with hemorrhage or transudation of fluid), or (5) infection 
(exudation of fluid) 

On admission to the hospital, patients who have had obstruction for a few 
days or longer often haVe an elevated blood uiea This is well recognized and 
is a lesult of inadequate fluid being available foi the excretion of the nitiog- 
enous waste products (prerenal azotemia) Not infrequently such patients 
■will show a trace of albumm and a few blood cells in the urine pie- and post- 
operatively, and even though the kidneys exciete 600 to 1,500 c e of urine a 
dajq the blood urea remains elevated or, aftei a return toward noimal, will 
subsequently rise The elevated blood urea concentration occurs m such ill- 
nesses and m other seriously ill patients because of the existing kidney damage 
(the iirmary specific gi-arnty is usually low [1 002 to 1 012] demonstrating 
that the power of adequateh concentrating uiine has been lost), and because 
of an accelerated catabolism of the body pioteins Haden and Orr''® pointed 
out that some patients mnv excrete from 10 to 33 Gm of nitrogen T®'' 
four hours following opeiatioii Thei’efore, as these workers-® and ol icrs 
ha\c shown, there is usually an increased amount of nitrogen to ^ 

In dchidrnted patients the nnpoitance of an excessne catabolism ® ® 

tciiis poor Indnev function, and the lack of in adequate qiianti^ ^ 
elinininte the nitrogenous vaste product*: has been well stresse 




Tabie ‘NU Phetenal Azotemia in a Case of Intestinal Obstruction (Ileum) 

(B E., 45 YEARS op AOE) 


1 

DATE 1 

lIEMOGLOBrN 
(OM PER 100 CC ) 

PLASMA 

chloride 
(MO PER 100 C C ) 

BLOOD UREA 

1 (MO PER 100 CC ) 

V27 

15 



3/2S 

15 

400 

154 

3/29 

15 


140 

3/31 

15 

471 

54 

4/3 


448 


4/4 



251 

4/6 

12 5 

401 

116 

4/9 


454 

64 

4/11 

12 0 

482 

28 


In Tables VII and VIII aie shown the alteiations in the blood chemistn 
■which occurred in two cases with a simple obstinction of the terminal ileum due 
to adhesions The fiist patient, a 45-year-old man (Table VTI), ivas admitted 
to the hospital with a five day history of intestinal obstruction He ■was 
treated consem^atn elj' foi tventi-foui horns bv intestinal intubation, but be- 
cause he did not lespond veil, operation was decided upon (Maich 28, 1945) 
The-Tiatient impioved for the fii-st three dais postoperatn ely and the blood 
urea was decreasing towaid uoimal The uiinan output langed between 800 
to 1,500 c c and contained small amounts of albumin and cells He developed 
pneumonia on the fourth postopeiatne dav and penicillin (20,000 units every 
two houi's) was begun The pulmonaiv complications impioved, but on the 
seventh postoperative day the blood urea concentration had iisen to 251 mg 
per 100 c c At this time the patient was nieutalli confused and showed a 
uremic fiost He was given 4,000 to 5,000 c c of 5 pei cent dextrose in dis- 
tilled water daily with a resulting inciease in the urine volume and ■wuthm one 
week’s tune there was a return of the blood uiea concenti ation to normal 
Similar findings occurred in the second patient, who was a 48-year-old woman 
witli a foul -day history of obstruction She was operated upon March 4, 1945, 
and SIX days later the blood urea was neai normal HuiTug this period she 
had received adequate intravenous therapy and had excreted an adequate 
amount of urine Subsequently she was given a diet by mouth, but because it 
was taken poorly the food and fiuid intake decreased The urinary output 

- Table vm Prerenal Azotemia in a Case op Intestinal Obstruction ('IleumI 

(E R , 48 YEARS OF AOE) ^ ' 


BLOOD UREA 
(MO PER 100 C 0 ) 

45 

128 
156 
148 

46 
35 

A 


DATE 

3/10 
3/12 
- 3/16 

3/19 
3/23 
3/31 
4/4 


HEMOGLOBIN 
(GM PER 100 C C ) 


13 5 
11 5 



9 25 


PLASMA 
CHLORIDE 
(Mo PER 100 C C ) 


421 

531 
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winch had been higher, then decreased to between 800 and 1,300 c c per day, 
but in spite of what appealed to be a faiil 3 " adequate output, the blood uiea 
lose The specific gianty of tlie mine langed between 1004 and 1013 and 
because of hei clinical condition it was felt that in aU pi obability she w'^as m a 
period of excessive nitiogen destruction (because of an inadequate caloiic in- 
take, pulmonary complications, dehydiation, and the dehiscence of the abdom- 
inal Mound) When adequate flmd ivas piovided and the uime volume m- 
creased to around 2,000 c c pei day, the blood ui ea returned to normal 

Sinular findings were obseived in another ease The chemical alterations 
noted are shown in Table IX This 66-yeai-old man was admitted to the 
hospital with p 3 doric obstiuetion There had been vomitmg for several days 
and he had taken veiy little flmd The blood mea was only slightly elevated 
on admission and although gastric suction was begun he was permitted small 
amounts of flmd by mouth and given an additional 2,500 c e of fluid dail 3 ’' by 
vem Because of the prolonged obstiuetion with dehydration and a posterior 
duodenal ulcer which had perforated through into the common bile duct, the 
patient was apparently in a marked nitiogen catabolic phase On May 5, at 
surgical consultation, it was felt that the uremia was due to an accelerated 
catabolism, inadequate caloric intake, and deh 5 '^diation The flmd and caloric 
intake was increased and the patient showed a rapid improvement Eveutuall 3 ’' 
the mflammatoiy reaction subsided and the patient vas then able to get along 
well on an oral intake alone 


Table rx Prerenai Azotemia in a Patient With Pyloric Obstruction 

(C A , 66 YEARS or age) 


BATE 

HEMOGLOBIN 
(gm per 100 C C ) 

BLOOD UREA 
(MG PER 100 0 0) 

TOTAL DAILY 

rLUID 

(INTAKE IN C C ) 

DAILY OUTPUT 

OF URINE 
(CC) 

4/30 


45 



5/3 

12 0 

240 

2,470 

480 

5/4 


260 

2,750 

260 

5/5 

13 6 

300 

4,260 

520 

5/7 


268 

4,440 

1,550 

5/8 


242 

4,710 

1,010 

5/9 

11 0 

203 

5,600 

2,300 

5/12 


111 

4,900 

2,310 

5/15 

9 0 

36 

3,700 

3,650 

5/17 


28 

3,500 

2,420 


AVhile the cause of uremia seems qmte obvious, it was surprising to find 
that some of the physicians who observed these cases felt that the uiine output 
■"as adequate and that the kidneys had failed 

Smee such patients often cannot excrete excesses of salt well, and the pro- 
tein leseives aie depleted, it is essential that the}’’ be gnen 4,000 to 5 000 c c 
of 5 to 10 per cent glucose in distilled watei if the urine lolunie is to be raisct 
sufiiciontl 3 to deal the nitiogenous bieakdoun products A similni phcnonic 
lion mav oceiii dmnig comalescence from a burn’-' Here again t icrc is a 
period of nccclciated catabolism when the kidnc-\s arc not aie o nor 
the highest dcgicc of cflicicnc 3 ’’ 
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Table ATE Pbekenal Azotemia in a C\se or Intestival Obsteuction (Ileum) 

(B E., 45 TEAnS OF AGE) 


DATE ! 

HEMOGLOEV4 
(OM PEP 300 CC ) 

PLASMA 

ClILOPIDE 
(MO PER 100 C C ) 

BLOOD UFEA 
(MO PFR 100 C C ) 

8/27 

15 



3/2S 

15 

400 

154 

3/29 

lo 


140 

3/31 

15 

471 

54 

4/3 


448 


4/4 



251 

4/0 

32 5 

401 

lie 

4/9 


454 

04 

4/11 

12 Q 

4 82 

28 


In Tables VII and VIII aie shown the alteiatioiis ni the blood chemistn 
which oceuried m tMO cases Mith a simple obstiuction of the terminal ileum due 
to adhesions The fiist patient, a 45-yeai-old man (Table VII), Mas admitted 
to the hospital with a fiie-dai histon of intestinal obstruction He was 
tieated consei vativeh for tMentv-foui houi's bA intestinal intubation, but be 
cause he did not lespoiid MeLl, operation -was decided upon (Jlaich 28, 1945) 
The patient unpioved for the firat tluee dais postoperatn eh and the blood 
urea was decreasing tonard noimal The uiinaiy output langed between 800 
to 1,500 c c and contained small amounts of albumin and cells He developed 
pneumonia on the fouith postopeiatne dav and penicillin (20,000 units every 
two hours) M'as begun The pulmonaiv complications impioved, but on the 
seventh postopeiatne day the blood uiea concentration had iisen to 251 mg 
per 100 c c At this time the patient was mentalh confused and showed a 
uremic Host He ivas given 4,000 to 5,000 cc of 5 pei cent dextrose in dis- 
tilled water dailj vith a resulting mciease in the mine volume and vnthm one 
week’s time there was a retuni of the blood iiiea eoncentiation to normal 
j Similar findings occurred m the second patient, vho was a 48-year-old woman 
with a four-dav history of obstiuction She was opeiated upon March 4, 1945, 
and SIX days later the blood urea was neai normal Dunng this period she 
had received adequate intra\euous therapi and had excieted an adequate 
amount of uime Subsequently she was gnen a diet hi mouth, but because it 
was taken poorly the food and fliud intake decreased The urinary output 


Table ATII Prerenal Azotemia in a Case op Intestinal Obstruction (Ileum) 

(e r, 48 yeiVRs op age) 


DATE 1 

HEMOGLOBIN 
(GM PER 100 C 0 ) 

PLASMA 

CHLORIDE 
(MG PER 100 CO ) 

BLOOD UREA 

(mg per 100 C 0 ) 

3/4 

13 5 



3/10 

115 


45 

3/12 

90 



3/10 



128 

3/19 

95 

421 

150 

3/23 



148 

3/31 

90 

531 

46 

4/4 

9 25 


35 
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ARTERIAL INJURIES OP WARFARE 

COMPLIOATIOKS AND jMaNAGESIENT 

Captain Alexander P Preston, Medical Corps, U S N R 

A CONSIDERABLE numbei of inleiesting lesions of tlie larger aiteries and 
Acins have been seen among the casualties of Woild War II because of fre- 
quent injury by fiagmcnts of small size ^Multiple high-speed Lagments pro- 
duce small peifoi-ating wounds, which have many times not been fatal and w'hich 
have been associated ^vlth partial oi incomplete laceiation of blood vessels, giving 
use to recurient hemoirhage, false aneuiysm, and aitcnovenous fistula and 
aneurysm A fiagment, % cm in size, can pioduce a small perforation in the 
■wall of an aitery oi pass between an adjacent arter\’^ and vein, producing in- 
lurv to the "wall of each mthout destio-ving the continuity of the vessels and wntii- 
ont pioducing massive hemoiihage An inci easing expenenee ■with this tvpc of 
vascular injuii and with its complications has developed ceitain pimciples and 
made cleai the advantages of ceitain methods of management, which have gieatly 
advanced oui undeistandmg of the problems associated -with these injuries 
The patients in the senes of twentj-six lesions in twenty-five cases desciibed 
heie were seen duimg the South and Ccntial Pacific campaigns, at peiiods fol- 
lownng UIJU17, vaijnng finm a few hours to the time of amval at a base hospital 
after several dajs or weeks They piesent a wade variety as to the nature of 
the injury, the course of the lesion, and the type of complication as w eU as the 
management and operative treatment 

The common characteristic factoi in tins type of injuiy is mcomplete 
aiterial laceration, for it is paitial section of the arteiial wall which gives con- 
tinued and recurrent bleeding with its lesnltant complications Complete sec- 
tion of a largei aitery, when not hgated, if not immediately fatal, is followed 
by retraction of the stump and natuial occlusion of the lumen by clot, in the pres- 
f ence of a much lowered aiteiial tension, veiy possibly aided by the mtimal plug 
pioduced by the letraction of the elastic wall If the hemorihage stops undei 
such ciicumstances, fuithei complications aie larely seen The opportunity 
to observe such a situation was presented in a noncombat injury, in which frac- 
tuie of the lower tlurd of the femui w'as followed by immediate ischemia and 
absence of pulsations in the lowei leg and foot but wnth no hematoma or swell- 
ing of the thigh He was admitted to the base hospital two days aftei injiiiy 
■with an early demaicatmg gangiene just below' the knee and a small punctuie 
W'ound compounded fiom withm on the lateial surface of the lowei thigh, which 
had been primarily cleaned and diessed, and appealed clean It was felt that 
theie was a complete section of the lower poition of the femoial artery While 
awmting the final demarcation of a diy gangiene at the knee, piophylactic tet- 
anus and gas antitoxin had been given, and without Avainiiig, sudden appearance 
of a viiulent gas bacillus infection through the leg and thigh made necessary 
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emeigency opeiation, which was a guillotine amputation through the fracture 
site and diamage of the muscle gxoups of the thigh It was possible at that 
tune to observe diiectly nature’s i espouse to the arterial injury Theie had 
been complete section of both aitery and vein bj”- the shaip edge of the femoral 
fragment and these two vessels lying togethei m the end of the stump weie 
found to be filled with a fimi clot foi a distance of 6 to 8 cm from the cut end 
The artery was found to be somewhat dilated and a faint pulsation was trans- 
mitted through the clot to the cut end of the artery, fiom which, however, there 
was no evidence of hemorrhage There was a moderate amount of fibrinous 
exudate around these vessels, but there was no evidence of any hematoma in the 
tissues around the fiacture site 

However, with partial section of the waU of the aitery, oi a small perfoia- 
tion, the retractile force of the elastic waU serves only further to enlarge the size 
of the opening and i educe the possibility of spontaneous cessation of the hem- 
orrhage This IS indicated m Fig 1, which shows diagrammatically the incom- 
plete artenal laceration and the mechanism of development of the several com- 
plications which commonly follow In Table I and Fig 2 aie indicated the 
anatomic location and the distribution on the arterial tree of the lesions m this 
senes 




COMPLETE. 

INCOMPLETE 

Laceration 


FALSE arteriovenous ARTERIOVENOUS ARTERIOVENOUS 

ANEURYSM FISTULA FISTULA WITH AV FISTULA WITH 

ANEURYSM TRUE ARTERIAL 

aneurysm 


Fig 1 — Types of lesions complicnting Incomplete arterial laceration 


With paitial artenal laceration, undei varying circumstances, the pathologic 
process may follow any one of a numbei of couises that lead to the complica- 
tions demonstiated in this gioup of cases Obviously, there maj be spontaneous 
aiTcst of the hemorihage oi contmued blecdmg to the cxteiioi thiougi tic 
uound Of extiemc mipoitance, and not always recognized, is the 
vhich there is the foniiation of a hematoma m a paitiallj^ opened small 

repeated rccuiTciice of delajed hemorrhage finm the deep "' jl', when 

perforation oi partial laceiation nhich Ins not been cficctnc i c ci ,Y,^d^ 

the arterial injuiy is deep under fascial planes oi muscles v icrc 
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TiVBLF I I\COMPLFTE ARTEriAL LACFRVTION, LOCATION OF LESIONS 


AFTB3V\ 

AKTFUIOVFNQOS 

FISTUIA 

I ULS VTINO 
llFMATOArA 
FATSE 

AXEURXSM 

utcimrEXT 
HEMOURH \GE 

LACERATION 

AND 

LIOATION 

Ulnar 


XX 



Endinl 


X 



BrncUial 

X 

XXX 



Axillarv 


XX 



Subclanan 


XX 



Lateral tliomcic 



X 


Carotid 

XX 




Supraorbital 

X 




Femoral 

XX 



X 

Popliteal 

X 

\ 



Posterior tibml 


x 

XXX 


Anterior tibml 


\ 

\ 


Total 

7 

13 

5 

1 


exit to the exteiioi, a heinatoina frequently develojis, its size being dependent 
upon the lesistance offered to the escaping blood by the suiioiindiug tissues and 
upon hoi\ quickly tissues build up a piessuie equal to tlie intia-arteiial tension 
to stop the bleeding A small heiiiatonia such as this niai be absoibed A larger 
one, yheie tlieie is a center of fluid blood pulsing constantlj from the aitei*}, 
Mill lead to the formation of a definite fibitius wall to produce the so called false 
aueurj’’smal sac through periphcial clot oiganization and fibroblastic prolifera- 
tion From this stage thcie mn\ be paitial legiession and gradual diminution 
in the size of the sac, or lepeated hemoiihage with enlaigcment, either gradual 
or sudden, to a point where through pressure on the aiteiy itself or on the 
coUateial channels by the swelling, ischeiiiia-seiious impairment of the circula- 
tion of the extremity maj^ be found The presence of a concomitant laceration of 
an adjacent vein ma}' lead to the development of a permanent arteiiovenous com- 
municating channel, uith oi without an associated anemisnial sac, which in 
turn has a pronounced tendency toward contraction and may lead to partial 
01 rarely complete healing of the lesion 

Among the factors which may affect the course of the clinical pathologic 
picture are the size of the injuied arteij, the size of the laceration in its wall, 
the size of the path of the missile w^hich may seiwe as an exit for the blood, the 
nature of the sunnunding tissues such as the tightness of the fascia or the prox- 
imity of loose areolar planes where the blood may dissect, the tightness of the 
compression applied with the first emeigency dressing, roughness or gentleness 
in transportation, adequacy of splinting, and the presence of a concomitant 
laceration m an adjacent yein, whether the early level of artenal tension is low 
from shock or high from active intravenous therapy 

In the necessary haste of evacuating laige numbers of casualties these lesions 
are frequently overlooked and it is impoitaiit to stress the fact that the presence 
of small aneurysms is not alwajs appaient upon a ciusorv^ examination A 
through-and-thiough bullet wound usually heals promptly without infection and 
the deep aneurysm may present no external signs In a number of the cases 
the aneurysms were discovered late, by careful examination, by the patient him- 
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self, 01 by the sudden appeal auce of deep oi superficial liemoirhage A stetho- 
scope IS often the only way to identify tlie presence of an aneuiysm With 
regal d to the local signs and symptoms, se^eial featuies may be noted Of course 
the hiTiit and palpable tin ill, which are systolic in time m false aneuiysm and 
eoutmuous thioughout both systole and diastole without interiuption m aiterio- 
yenous fistulas, present the diagnostic endence foi the presence of these lesions, 
and the piesence of a palpable oi nsible pulsation, though commonly found, is 
not a constant oi necessary diagnostic sign 

In two of the unrecognized cases, seyeie thiobbing pam called attention to 
the local lesion 



CUiE 1 — C C rcconed a bullet T\ound of the lower part of the right upper arm in tlie 
Mlpmcond^lar area which produced a compound, coiiiniinuted fracture of the lower end 
of the humerus, pnmarv debridement was done and a ca.<t applied four dajs later ‘^vere, 
8tcad> throbbing pain dc\eloped in the lower arm, which was not relie\cil b^ cutting of the 
east The hand lioennie numb and the pain continued with extreme seventh in the lower arm 
and above the elbow Following his evacuation from tlie bench, he was scon at tin ba-e ^ 
(al seicnteon dais after the injun inieii the cast was removed a 0 cm 
present in a largo, granulating wound in the lower mesial surface of the upper ana I 
was done at nnee and a false aneun-smal sue was identifietl, which, after t le ir 
was divided and lig'itcd just abo\o and below was ojienod and cian untei noted Tin 

nU relief of pan, No iinpairment of the circulation of .he fore irm and hand wn» noted 
hunionil frnginciit*^ wore brouf^lit into line nnd n fcrontl en'-t npi 



790 


~ SURGERY 


Case 2 — F S received a through and through bullet wound m the Ion er left thigh, which 
healed cleanly and without incident Ho was evacuated with slight swelling above the knee 
and with minimal stiffness and admitted to the base hospital one month after injury At 
that time, notes were made of the healed wounds and slight swelling about the knee, with 
limitation of motion but no effusion He was sent to a convalescent ward and put on eser 
cises and physical therapy Three weeks later, tliere appeared sudden, soiere pain and 
swelling above the loft knee E\ammation reicalcd grade ni, tender, tense swelling both 
nnteriorlj and postonorlj, with a barely definable, deep pulsation in a small 2 cm area m the 
popliteal area, and a svstolic bruit heard onlj in this area There was no pulsation in the 
arteries of the foot, and increasing pain and swelling developed Operatioh was performed 
because of threatened iselicmia A false anennsranl sac of the popliteal artery, from which 
there had been a leak into the tissues, was found, evacuated, and the artery ligated and di 
vided This case was recognized because of sudden pain from the secondary hemorrhage. 
Operation was done at seien weeks, and popliteal ligation did not affect adversely the circula 
tion of the distal lower leg The course was smooth and the patient became ambulatory 

Another sign tvhieh is piominent is the steiile inflammatorj’^ leaction sui- 
lounding the hematoma Tins is generally of maikcd degree and frequently 
produces induiation and a haid, red, brawny stvellmg which may he quite ex- 
tensive It should he stressed that it is common to have no fluctuation, and 
frequently no pulsation, oi one vhich because of the induration is not readily 
etndent These factors aie likely to lead to uncertamU oi a mistake in diagnosis 
■\Yhen, because of the inflammatory redness and induration, the surgeon is led 
to considei the lesion to be an abscess, his eiiormay be embaiiassmg and costly 
Tlie valuable sign, of course, is the audible bmit, which should always be 
searched for This is illustrated by Case 3 

Case 3 — J P received a bullet wound of the right upper arm which healed under 
routine treatment and caused no trouble except for moderate throbbing pain, until he was 
admitted to the hospital eighteen dajs after injurj He had an mjury to the hand, for 
wluch he was being treated on the orthopedic service, wlien suddenly, six weeks after injury, 
he developed an increase in the pain of the upper arm with a tense, tender, red, indurated, 
grade ill swelling, extending both anteriorlj and postenorly almost the length of the 
humerus This was so characteristic of an inflammatory reaction that incision and drainage 
was at first considered, when further exammation showed a minimal pulsation and the pathog 
nomomc svstobc bruit audible over the mesial surface of the arm Abscess could have been 
considered readily if an aneurysm had not been suspected and verified Because of the 
imminence of circulatory insufficiency in the extremity, an immediate operation was done 
and after the axillarj artery was isolated in the axilla and a tape placed about it to con 
trol the blood supply, dissection at the site of the lesion through densely infiltrated tissue 
with much local edema demonstrated the false arterml sac, wluch was opened, evacuated, 
and the artery divided and ligated This was just below the profunda branch and there were 
no symptoms of circulatory insufficiency 

A promment cbaraeteristie of both the false aneur j sm and the arteriovenous 
fistula IS the common tendency foi spontaneous i egression and contraction of 
the lesion under observation, which is stiiking in several of these cases There- 
fore, postponement of the operative attack on these lesions dunng an adequate 
period of obseivation is indicated — because of this tendency, because of the 
gi eater ease of the surgical approach through tissues in which the induration 
and the acute inflammatory reaction have subsided, because of the decrease and 
disappearance of the infectious factor with the passage of time, and, finally, be- 
cause of the obvious advantage of allowing for the maximum development of an 
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adequate collateral cuculation During this period, exercises may be carried 
out to this end by sj^stematic closuie of the lesion by pressure foi increasing 
peiiods of time, whicli provides the best stimulus to the development of collateral 
channels 


Case 4 — F K was lut in the right thigh by a small mortar shell fragment which pro 
duced small wounds tliat healed promptly after emergencj treatment Subsequently he noticed 
only soreness and aclung in the thigh The lesion was not recognized until admission to 
the base hospital fourteen days following the injury, when the patient himself noticed the 


A 



B 


, , 3 — Arterloi enous aneurism femoral arterj A 

11 rill of entn Outer (lotted line Indicates area 

iiirui B AJechanlsm of closure exercise 


Circle Indicates pulsatlnp 
of transmitted continuous 


mass be 
bruit and 


prosonto of a buzzing mass m the thigh with jucreasing discomfort and swelling o o 
and foot Careful examination at this time rcxcaled, on the nnleronieoia " o-ith a 
nght mid thigh, a 7 cm diameter egg shaped pulsating mn«s xisi e an 
continuous palpable thrill and a continuous audible bruit ^ ^ 

Vhich Mere ehmmated bi compression of the fcmonl arterj This mass was held for two 
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moatlis before operation "nbilc the nTtenovenous fistula was closelv observed Closure ex 
orci“es uere earned out bj tbc patient tlirough this period m tlic manner shown m Fig 3 and 
the size of the lesion showed a marked decrease prior to the time of operation Compression 
of the lesion -ans begun at fifteen minutes, three times a daj, and gradualh increased to one 
hour, four times a day This was checked with a stethoscope and uas effective in eompletelj 
shutting off the flow of blood through the femoral arterj The weight of the man's leg 
was adequate to accomplish this At first the closure produced marked cianosis in tlie leg 
and foot and some discomfort, but this improved gmduallj dav bj da^ so tliat just prior to 
operation interruption of blood flow tlirough the lesion produced practicalh no objcctno 
change in the color of the oxtrcmitv and was accomplished with no discomfort to tlie patient 
He was operated upon eleven weeks after injuri under a tourniquet placed about tho upper 
thigh The sac was identified hing just mesial to the femoral \os«ols, and division and liga 
tion of the arterj and the vein both proxiniollv and distnlh were earned out with excision 
of the vascular segments, the fistulous tract, the nncurssmul sac, and a great many collateral 
veins which entered the lesion from below Tins man liad a sraoolli postoperative course and 
was evacuated to tho United States, ambulntorv and asvaiiptomatie 

In a second aiTenovenons fistula, to be dcsciibed, between the carotid and 
the internal jugular, similar exeicises produced a diminution in size of tlie 
pulsating mass and shoitcnmg of the Inuit dining tbc pieoperative period 

In most cases an optimum cleetne time may lie selected for opeiatiae repair 
However, occasionall}' emergency mteiiention may be indicated by recurient 
hemorrhage, by sudden increase in the swellmg and pain fiom actne bleeding 
into an aneuiwsmal sac oi tho surrounding tissues (yyhich may imperil, oy 
piessuie, the circulation in an e\tiemity), oi by the threat of, oi actual, rupture 

RECURRENT HEMORRHAGE 

Recuneiit delayed hemorrhage is of particular importance The occiu- 
lence of delared secondary hemorrhage fiom the depth of a ivound is enough 
evidence to warrant a formal opeiative procedure wuth y\ude exposure, dem- 
onstration of the injury to the vessel, and division and cai'eful ligation These 
cases in which there has been recuiient delayed hemorrhage, of yvhicli there 
are five, presented a total of sixteen episodes in yvliich, pnor to then final ade- 
quate tieatment, hemorrhage fiom an incompletely severed ai-teiy^ had been 
meffectively treated by' diessmgs, pressure, packing, clamping in the depth of a 
yvound and deeplv placed sutures in the general location of the bleeding yvithout 
adequate visualization and definition of the artery' Temporizing procedures m 
the piesence of such hemorrhage are whollv unsatisfactory, ney'ei lepresent a 
solution to the surgical problem, and have led to situations of considerable 
danger to the patient The artei-y must be divided and the ligated ends aUmved 
to letiaet before the hemorrhage yyuU stop Several cases illustrate particulaily 
this type of problem, such as Case 5 

Case 5 — T H received a deep flesh iiound in Oie left calf, he was brought on board 
ship after severe hemorrhage, and given the usual treatment Nine days later he had sudden 
severe hemorrhage from the leg wound, controlled with a tourniquet, but no bleeding point 
was found and the wound was packed, which stopped the hemorrhage for the time being 
The red count was down to 2 3 milbon and he was given plasma and transfusions Four 
days later there was a second severe hemorrhage, when he was taken to the operating room 
and the bleeding pomt found, but nhen tho vessel could not be isolated, a deeph placed 
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suture was found nppnrenth to control the bleeding He was given another transfusion of 
1,000 c c At another hospital on four other occasions there were minor hemorrhages from 
the wound, which were controlled packing He came under observation at the base hospi 
tal seventeen dnju after injury, wlien a large, ragged soft tissue wound involvmg two thirds 
of the calf was found Tliere was a minimal, slow oozing from the wound Four dajs after 
admission and twenti one dajs after injury, i sudden massive hemorrhage developed and 
when, this time, he was taken to the operating room, the leg was wudely opened and the 
posterior tibial arterj isolated, divided, and ligated Following this, the course was smooth 

Case 6 — S K had a deep flesh wound in the right calf and before admission to 
the base hospital had four episodes of heniorhage from the leg treated by dressmgs and pack 
mg He was admitted twentj dai-s after injurj, and on the daj after admission, durmg 
dressing, there was a sudden hemorrhage from the wound He was taken to the operating 
room and the arterj and \ein were ligated in continuiti Six dajs later a sudden further 
hemorrhage occurred and at reopemtion this time tiie posterior tibial arterj was located, di 
vided, and ligated Following this, the course was smooth 

Case 7 — S V was admitted fourteen dais after injury, with small healing wounds in 
the lower postenor left axilla and m the pectoral fold anteriorly He had partial loss of 
median and ulnar iiene function, and presented considerable induration of the axilla both 
anteriorlj and postenorlj On admission, a spurting hemorrhage was noticed from the pos 
tenor wound, wluch wus a very small puncture wound Pressure controlled this, but on three 
subsequent occasions this recurred in small degree and was handled promptly by pressure 
The operation was postponed in the case because of the complication of threatening infec 
bon in this area and the extent of the procedure which would liaie been necessary to expose 
the entire axilla in searching for the unknown Source of the bleeding It did not seem as 
though the axillary artery were mvolved Finalh, however, seventeen days after admission, 
the siveUing became much more extensive, with induration and pain m the entire axilla and 
edema of the arm, and at operation, in which wide exposure of the axnUa ivns done, explora 
tion revealed a large hematoma m the lower axilla into which there was active bleeding from 
the lateral thoracic artery, which had a tangential laceration Tins was divided and ligated 
With silk There was no injury to the axillary artery but the picture at operation and the 
course substantiated the necessity for definitive surgical attack on all cases of recurring hemor 
rhage and the uselessness of temporizing procedures 


Furthei indication foi emergency opeiation is sudden lienioriliage deep 
m an extremity into a false aneurysm which pioduces swelling and shuts off 
circulation to the distal pait of the extremity and makes urgent immediate 
operation — a situation which obtained in foui of oui cases 

Of coui’se, ruptuie of an aneuiTsm piesents a diamatic indication foi op- 
ciatioii In two cases theie was niptiue, one of an aiteiiovenous anciuvsm to 
the exteiioi and one of a subclavian false aneuiysm subcntaneouslv For- 
tunatelv, in each case it was possible to apply emeigcucv pressure until the 
patient could he taken to the operating loom 


Case 8 — A recened a bullet wound in the right groin, just below Poupart s bpa 
ment, which made its exit in the lower part of the right buttock poslcnorh Both of t ic«c 
wounds healed promptly but he < ontinued to have pain and when he was seen about "*^ 1 ^ 
after injuri ho presented a pulsntiug mn«8 4 cm in di imetcr m the right^rom witli a pn pa 
thnll and audible bruit This wn« just below the site of the wound of entranii nni * 
was icn superficial and thin walled He also had an incomplete U«ion of t le « 
with partial posterior tibml and peroneal defect At six wimk" ,, ii„ ,.1 

ruptured to the exterior with nmssne licniorrliage wliuli 'ms lonirol lai >' « v" i’ ^ 

oneo applied pressure until the patieiit lould be coil r^l . ir, ul . 

tape was placed about the external iliac artcri whuh, due 
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niontlis before operation nhilc the arteriovenous fistula was closeh observed Closure o\ 
orci‘=cs were earned out bj tbe patient througli tins period m tbc manner shown in Fig 3 and 
the size of the lesion shoued a marked decrease prior to the time of operation Compression 
of the lesion was begun at fifteen minutes, three times a daj, and gradually increased to one 
hour, four tunes a da) This was checked with a stethoscope and was effectno in complefch 
shutting off the flow of blood tlirough the femoral arferj The weiglit of tlie man’s leg 
was adequate to accomplish this At first the closure produced marked cianosis in the leg 
and foot and some discomfort, but this improied gradualh da^ by dni so that just prior to 
operation interruption of blood flow through the lesion produced practic illj no objective 
change in the color of the extremitv and was actomplishcd with no discomfort to the patient 
He was operated upon eleven weeks after mjurj under a tourniquet placed about the upper 
thigh The sac was identified hang just mesial to the femoral vessels, and dnasion and liga 
tion of the artery and the lein both proMiiinllj and distnlly were carried out with excision 
of the vascular segments, the fistulous tract, the ancurisraal sac, and a great many collateral 
veins which entered the lesion from below This man had a smooth postopcnitne course and 
was evacuated to the United States, ambulnton and asymptomatic 

In a second at-tei lot enous fistula, to be desciibod, between tbc caiotid and 
the internal 3 ngulai, similai exeiciscs produced a diminution in size of the 
pulsating mass and slioitening of the bruit dunng the piooperative period 

In most eases an optimum eleetne time may be selected foi opciative lepaii 
Howevei, occasionally emcigencY inteitention maj' be indicated bj lecuii’ent 
heinoirhage, by sudden incicase in the swelling and pain from active bleeding 
into an aneuiwsmal sac oi tiie suiiounding tissues (which may imperil, by 
pressuie, the circulation in an extremity), oi by the thieat of, oi actual, rupture 

RECURRFNT HEMORRHAGE 

Recuiient delayed hemoriliage is of paiticulai importance The occiii- 
lence of delayed secondary hemoiihage from the depth of a wound is enough 
evidence to yvaiiant a foimal operatne procedure yynth wade exposuie, dem- 
onstiation of the injiiiy to the yesscl, and dmsion and careful ligation These 
cases in yvhich there has been lecuiient delayed hemoiihage, of yy'hich there 
aie fiy^e, piesented a total of sixteen episodes in which, piioi to then final ade- 
quate tieatment, hemoiihage fiom an mcompletely^ sey'ered arteiy had been 
ineffectively treated by^ dressings, pressuie, paekmg, damping in the depth of a 
wound and deeply placed sutuies in the geneial location of the bleeding wathoiit 
adequate yosualization and definition of the aiteiy Temponzing procedures m 
the presence of such hemoiihage are yvhollv^ unsatisfactoiyq neyei lepresent a 
solution to the siugical piobleni, and haye led to situations of considerable 
danger to the patient The aitery must be divided and the ligated ends allowed 
to retract before the hemoiuhage yvdl stop Several cases illustrate paiticulaily 
this type of problem, such as Case 5 

Case 5 — T H received a deep flesh wound in the left cnlf, lie was brought on board 
ship after severe hemorrhage, and given the usual treatment Nine days later he had sudden 
severe hemorrhage from the leg wound, controlled wuth a tourniquet, but no bleeding pomt 
was found and the wound was packed, which stopped the hemorrhage for the time being 
The red count was down to 2 3 milbon and he was given plasma and transfusions Four 
days later there was a second severe hemorrhage, when he was taken to the operating room 
and the bleedmg pomt found, but when the vessel could not be isolated, a deeply placed 
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improvement dm mg the pieopeiative period of obseivation has been almost 
neghgible and that lestoiation of function following operation which removed 
the cause of local infiltiation of the tissues includmg the neivc trunks has been 
very disappomting Follow-up reports by letter were obtained from many of 
this group of patients and the ultimate results aie in accord with this opmion 
Late operation m the United States was done in one case of subclavian aneurysm 
ivith exploiation of the brachial plexus and l5'-sis of the nerve trunks but with- 
out significant miprovement 

Ellon and Woodhall leported, fiom an Army general hospital, twelve cases 
of associated neuial and artciial damage and emphasized a conservative atti- 
tude with legal d to the technical procedure on such injured nerves They brmg 
up the pomt fioni their experience that nerve damage may decrease dunng the 
preopeiative time of ohseiwance befoie aiteiial operation is done 


OPERATnm TRE,VTMENT 


The opei^itive problems of arterial mjury are obviously divided mto those 
associated with the primary emergency treatment of the injury m the field and 
those associated with the management of the comphcations of these mjunes as 
they are seen m hospitals to which the casualties have been evacuated The 
problem at the front of immediate repair of arterial mjury by suture, with 
grafts, and the use of the Blakemore tube has not been presented m this group 


Most of the patients m the senes herein reported were seen fiom ten days to 
several weeks after mjmy and the problems therefore concern themselves 
ivith the management of the late comphcations of incomplete ai tenal lacerations 
hi this series, operation was done on twelve false aneurysms, five artenovenous 
fistulas, and m four cases of hemoirhage 


With regaid to the operative pioceduie, several factors have been found to 
he of major unpoitance The first is the necessity for perfect control of bleed- 
ing which should always be secured m advance except where it is anatomically 
impossible Although the opinion is geneially held that a tourniquet should not 
be used, it is helpful to have a blood pressure cuff strapped m place on the ex- 
tremity, where if may be mflated promptly if necessary Several of the patients 
veie operated upon with the blood diained fiom the extremity and the touini- 
quet inflated and this piocedure was found to be of gieat help Where the 
toimiiquet is not used oi where the location makes it impossible, the placing of a 
tape 01 nibher tubmg about the suigically exposed mam artery proximal to tlie 
lesion IS essential The arteiy can usually be isolated and controlled at a distance 
from the lesion This should be the fii’st step of eveiy operation and tlie mass 
should never be approached or opened without tins precaution With an in- 
complete laceration of an aileij until or without a false sac oi ivith a fistu a, 
the vessel should never be ligated in continuity This tjqic of ligation o anj 
laigei arteij is dangerous because of the fact that tlieiT; is no slump to re rac 
and because of the hkelihood of late erosion md hemonhage or res ora ® 
the confimuti of tlie lumen of the icsscl, bolli of uludi comjilicnlioii a 
uiicommoii Furthcimoic hgalion in contiuuiti should be aioi< e 
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effect in incieasing the peiipheial vasospasm including many collatei’al channels 
faithei doMTi in the extiemity No clamp should he lied -which has been blindly 
placed and, although effective in stopping the bleeding, has not been placed on 
the aiteiy under dnect vision The arteiT should be dmded, in paitial lacera- 
tion, at the site of the uijuit, oi, in aneui\sm, at sites selected pio\imal and 
distal to the lesion, and both ends doubly ligated -ttith silk The accompanving 
veins should be ligated in all cases in vhich the ciiculatoiT efficiencv of the 
extiemity is in the least doubt A good lule is to do this unless aftei division 
of the altel^ a positne Henle-Coenen test shous a pulsation in the distal stump 
mdicating good ciiculation 

The sac in false aneui-ssms ma-\ oi ma^ not be lesected, depending upon 
local conditions The primaiw consideration heie is the added opeiative trauma 
necessarily lesulting fiom leseetion of the sac and the consequeni inciease m 
postoperatne edema and swelling which has a diiectly deleterious effect upon 
the channels of collateral cii dilation b\ piessure In eases of borderline cii’cu- 
latorj' efficiency this should be caiefully a\oided and all dissectior^and handling 
of tissue reduced to a minimum Fui therm oie, the sac is \erj' likely to be in 
intimate relationship to neive trunks iihich maj be inouied fuithcr in the pio- 
cedure Oui plan has been to deal uith the aiteiy both pioximally and distall> 
and then open the sac and e\acuale the clot In some small aneuiwsms the sac 
mav be opened diiectly, the laceration in the aiteiial wall demonstiated, and 
dmsion of the aitery done at this point 

In the arteiiovenous ancuiysm, as is veil knoAni, a four-way ligation of 
the aiterj’- and vein -nuth division of these ■\essels, lemoval of the sac, the fistula, 
and mteiiuption of all the collate! al channels is the only pioceduie which will 
give a cure It is sui prising to find the numbei of coUateial channels in con- 
nection with an aiteiiovenous lesion uhich seem to spiing up fiom every side 
Because of these, simple ligation ynthout excision -will give an immediate lecur- 
lence of the lesion, and pioximal ligation of the altel^, of coui-se, always leads 
to gangiene in the extiemity In some aiteiiovenous aneiiiisms in unusual loca- 
tions wheie lesection is impossible technicalh, piocedure has been i-epoited m 
uluch a foui-wa-s ligation was used coupled vith dnect transicnous obliteration 
of the fistula 

Of courae, the interiuption of sjunpathetic impulses to an extremity wheie 
the efficiency of collateral channels may he in doubt is of the greatest importance 
to the suigeon opeiating upon these lesions, paiticulaily m cases m which op- 
eiation must be imdei taken as an emergency before time has elapsed foi piopei 
development of collateral channels This may be accomplished either thiough 
dnect thoracic oi lumbar sjunpathectomy when practicable or bj' mjection of 
the dorsal oi lumbai sympathetics vuth novocain inmiediately at conclusion of 
the operation and frequently thereafter as indicated In some cases pieoperative 
tests may be made of the circulatory efficiency by digital mteriuption of the 
arterial flow m the main vessel to an extremity pioximal to the lesion Of 
course, the ligation of the common carotid should alwa-ss be approached with 
great caution Dandy stated that compression for ten mmutes with obsen’a- 
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tion foi the appeal ancc of sjuiptoms will give a tine indication as to whethei 
or not ligation can be done, and when iiecessaiy he has used a strip of fascia 
lata twice around the arteiy with paitial compression for from seven to four- 
teen days before ligation In a senes of 600 cases reported by PiLz there were 
symptoms in 32 per cent Piobablj’- the best nile is that over the age of 40 
years, and in all persons ivith artenoscleiosis, the procedure should be seriously 
regarded and stage closure done 

In this senes of cases the tune of operation was from three to eleven weeks 
folloiving injury Those that veie operated upon after the shorter interval 
were those demanding emergency procedures It is possible that in some eases 
penods longer than two months might be needed m preparation for operation 

It was our good fortune to have only two amputations in this senes The 
first of these is reported in Case 10 

Case 10 — L received a stab wound of the nght upper tlugh for profuse hemorrhage 
Immediate exploration, ivaa done and tlie common femoral artery and the deep femoral vein 
were ligated He was admitted to the hospital seven days after operation with a line of 
demarcating gangrene at the mid calf The leg was refrigerated and after several transfusions 
was amputated m the mid lower region 

The second amputation is descnbed in Case 11 

Case 11 — D C received a tlirough and through maclune gun bullet wound in the back 
of the right knee and was admitted three days later with a very tightly swollen leg with 
grade IV swelling and induration from above the patella to the lower calf, extreme pain, no 
palpable pulsations below the femoral artery, and earlj gangrene of the foot with cold blue 
skin in the distal half and in the heel He had a hemarthrosis of the knee Immediately upon 
admission he was taken to the operating room and a long releasing incision made in the 
fascia of the calf posteriorly to relieve the pressure to the full extent of the leg This was 
packed open and the sympathetica blocked Pulsation appeared in tbe popliteal artery follow 
mg tins procedure but there was no change in the level of discoloration in the foot Ten days 
later examination disclosed in the wound in the lower popbteni space a pulsating mass with a 
thnll and a contmuous bruit and it was apparent timt an arteriovenous aneurv'sm had ap 
poared in tins location The skin edges bj tins time were widely separated and the wound 
was granulating and not obviously infected A closure of this lesion by pressure produced a 
rise in the blood pressure and a slowing of the pulse It ivas thought tliat anj' procedure 
that might bring an interruption of the leak into the venous sjstem and which would mcrease 
the pressure in the collateral branches past the knee would be of benefit Accordingly, ho 
was reoporated upon and a four way excision of an arteriovenous fistula of the popliteal 
artery was performed However, this produced no change m the circulatory status of the 
foot and a guillotine amputation was performed m the mid lower region of the leg, following 
wluch there were no further complications 

The phenomenon of traumatic vasospasm is a ven inteiesting one Us 
nature is self-explanatoiw^ and it appeals first as a compensatory mechanism to 
combat hemoiihage piohablv wnth its mode of action througli sympathetic 
hypeitonns Hoivciei, tins effect may perast aftei the in pm for as mu< i ns 
forty -eight to seycnty-tyyo hours and gne quite nndcsinible cffccls in t ic pro 
longing of isclicmia of llie extremity Actually this effect may sprent 
affected extioniity to other regions in the Iwdy, and it has been < emons ra 
occur in sufficient degiee to affect the circulatory balance cycn yy len 
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In anotliei patient theie iias found, in a case of arterio\enous fistula of the 
common caiotid, an associated true aitenal aneuijsm of the vessel vail adjacent 
to tlie fistula 



Fig 4 — Roentgenogram six weeks after resection of clas Icle for exposure of subcln^ Ian 
aneurjsm showing bone regeneration (Case 13) At this time cln\lcle was cllnlcallj solid and 
arm function good 


Case 14 — G C received a ballet wound through the neck The findings on ndnus'ion 
showed a pulsating fullness just beneath and lateral to the right sternomnstoid muscle There 
was a continuous thrill wufh ststolic accentuation readilv palpable There was n loud con 
tmnous audible bruit Closure exercises were done on tins man with great care dunng the 
two and one half months he was kept under observation on the ward He used an apparatus 
winch was devised, similar to the Slatas compressor, and also used a padded dowel to inter 
rupt the circulation for intervals winch began at two minutes, which was ns much as ho 
could tolerate wathout headache and dizziness at the onset, but were earned up to tlnrtv 
minutes Finally, during complete closure of the fistula and the common carotid artery, during 
a thirty minute period by the operator, he developed no cerebral svmptoms whatever and it 
was felt safe to proceed mtli operation This patient had an arteriovenous clinmiel and, m 
addition, tlirough the weakened wall of the arterv at the same level there had developed a 
true arterial aneurvsm, of which section sliowed media and intima m the wall of the aneurysm 
The tip of this aneurjsmnl sac was denselj adhered to the thiroid gland and consequently 
it was partially amputated at operation This represents an unusual complication of tius 
of mjury The postoperative course was uneientful nnd the patient was evacuated in ex 
celleat condition 
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Biief paitial notes conceiiimg lemaimng eases aie added lieie 

Case 15 — Iv. S had a tlirougli and through mortar shell fragment wound of the left hand 
with severe hemorrhage controlled bv piessurc Marked pam persisted and he was admitted 
to the hospital fifteen davs after mjun, when at dressing a severe profuse hemorrhage ap 
peared from a uound of the hjpothonnr eminence which i\as controlled by tight pressure 
Seven davs later, iiitli continuing sciere pain, a small pulsating mass was noted under the 
scar nhicli was verj tender This was treated conservatively ivith splinting and ten days later 
marked improvement had appeared and the pulsation was noted to have disappeared Recovery 
was uncompbeated This represented a false aneurysm of ulnar artery which healed spon 
taneously 

Case 1G — ^In L O , a false ancury sm of the ulnar artery in the palm from a stab 
wound appeared four days after injury He was operated upon with isolation and excision 
of the aneurysm and had a smootli recovery' 

Case 17 — E L had a false aneurysm of the mid portion of the radial artery from a 
grenade fragment wound at the middle third of the lower surface of the right forearm, which 
presented two weeks after injurj a 3 cm pulsating mass with a systobc bruit The wound 
was allowed to heal completely and a false aneurvsmal sac was dissected out' and excised with 
division and ligation of the radial artery above and below the sac The deep branch of the 
radial nerve was adherent in the scar at the base of the mass and was freed Tliere was a 
small area of anesthesia on the lateral surface of the thumb, which was not influenced by 
operation 

Case 18 — G M had a false aneurysm of the axillary area artery which developed 
following a bullet wound tlirough the shoulder with partial defects from injury of all trunks 
of the braclual plexus Three weeks after injury a pulsating mass 5 cm in diameter was 
found below the outer end of the right clavicle with a short audible systolic bruit Blood 
pressure was equal in both arms He gradually recovered partial motor power in the muscles 
of the right arm and hand and the aneurysm slowly decreased in size under observation He 
was evacuated for operation 

Case 19 — T L had a false aneurysm of the axillary artery from a nfle bullet wound 
of the shoulder with evidence of pulmonary injury immediately after he was hit There was 
ft left hemothorax which required two aspirations, md several fractured nbs He was admitted 
five weeks after injury with limited excursion of the left chest and a much thickened pleura 
The wounds were healed There was a 4 cm diameter pulsating mass under the pectoral fold, 
presenting anteriorly and also in the axnlla, systolic bruit and thrill, and moderate tenderness 
There was partial median nerve defect and a palpable difference in the radial pulses Under 
observation this mass became smaller and the patient was evacuated to the U S 

C vse 20 — B C had an arteriovenous fistula of the common carotid from a wound by 
ft Small shell fragment which produced immediate hoarseness and local swelling and pain 
Examination two days after injurv showed a laceration over the anterior border of the left 
stemomastoid muscle, a pulsating mass 4 cm in diameter with a loud continuous bruit and a 
continuous thrill was felt below this The trachea was displaced to the right There was a 
left recurrent nerve paralysis Gradual improvement in the local signs and svmptoms followed 
during the one week in which he was observed, although the temporal puNe became pro 
Pessivelv weaker The changes in pulse and blood pressure in this ca'-e arc indicated in 
Table II This man was seen in a forward unit, where it was not possible to retain him 
observation and operation 

Case 21 — L D had a 2 cm pulsating sulicutnneous mass in the right 
which was seen eight months followang a blow on the forehead This wn“ exci 
arteriovenous cirsoid aneurysmal nia«s was found 
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Case 22 — In E J, ten dajs following a small fragment wound of the anterior part of 
the right calf, there appeared suddenly a hard, tense nonpulsating mass over this area, ex 
tremely painful Systolic bruit was heard Prior to this time the possibility of an abscess 
had been entertamed and at operation the sac of a false ancurjsm was opened and the artery 
divided and ligated 

Case 23 — M had a false nneurvsm of the anterior tibial artcrj which presented a 
pulsating mass anteriorly 3 ust below the knee It increased gradually in size and became 
more painful, at operation it was found to originate from the artery ]nst ns it came between 
the tibia and fibula The sac was excised and the artery divided and ligated There was 
partial peroneal nerve defect but the nerve was not explored at the time of operation 

Case 24 — P S received a mortar shell fragment wound of the lower leg Ten days 
after injury there appeared sudden swelling of the mesial side of the postenor surface of the 
leg and a pulsating mass which became painful Operation was done after fourteen days and 
a false aneurysm of the posterior tibial artery was found and excised 

Case 25 — L had recurrent hemorrhage from the posterior tibial arterj after receiv 
ing a machine gun bullet wound Fifteen days after injury while in transit he Imd a sudden 
severe hemorrhage of the wound On admission on the seienteenth day there was some con 
tinned bleeding and he was operated upon at once Tlic log was widely opened and partial 
laceration of the arter> found It was divided and ligated He had a smooth subsequent 
course 

SUJIMARY 

The inteiestmg features of a gioup of twenty-five cases of vascular injurj”^ 
seen m the South and Central Pacific campaigns aie pointed out 

It is the partial oi incomplete lacciation of the vessel winch prevents spon- 
taneous cessation of hemoirhage, and leads to the complications described — 
leeurrent hemorrhage, false aneuijsm, aitenovenous fistula, and arteriovenous 
aneurj'sm 

In the handling and evacuation of casualties, these lesions aie fiequerrfly 
overlooked in the presence of small clean perfoiatmg w’ounds of the extiemities, 
and only careful examination with auscultation w’lU reveal then presence 

An extensive sterile inflammatory reaction simulating celluhtis is not ui- 
frequently a characteristic of false aneurysm, in which case tlie differential di- 
agnosis IS of the utmost impoi-tance 

The common tendency of these lesions is toward spontaneous partial heal- 
ing and decrease m size, Init the exceptions m w'hich sudden hemorrhage or 
rapture occurs make very close observation necessaiy in cases in which operation 
IS delayed, and emphasize the inadvisabibty of evacuation, particularly m false 
aneurysms, before definitive surgery is done Emergency operation is not infre- 
quently required 

The cases of recurrent delayed hemorrhage from a partially lacerated deep 
artery demonstrate the dangers of temporizing procedures in such situations and 
the need for formal exploration, visualization, and division of the artery 

The collateral ciiculation was found suiqinsingly effective m this group of 
young men 

Points concernmg the operative procedure are considered and the physiology 
of arteriovenous fistula is reviewed 

The author wishes to acknowledge the Interest and assistance of Captain W Ih. Kogers 
Medical Corps U S N R , in the collection and study of this material 
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DERSIATOLOGIC ASPECTS OF AlIPUTATION STTOCPS 

Walter C Herold, 51 D , Colorado Springs, Colo 

P roper caie of the skm of the stump is of gieat impoitance The skin 
must be able to tolerate the pioecdures^ neeessaiy to piepaie for pios- 
thesis, otherwise the conditioning will be piolonged and adverse psychologic 
factors, already seveie, will be greatly aggravated Then, after fitting, it 
must be able to withstand the daily abuse m an environment for which it was 
never intended, oi the person wdl be greatlv handicapped, when skm dis- 
orders begin, use of piosthesis stops 

The consideration of the skm begms immediately after opeiation Ad- 
hesive tape IS usually used to bmd the stump and unfortimately, many peo- 
ple are sensitive to it If it is obseived that an irritation develops coi re- 
sponding to the sites of its application, the tape should be removed After 
allowmg the inflammation to subside, elastoplast,* an excellent elastic adhe 
sive dressmg, could be tried but some patients, sensitive to adhesive tape, 
are also sensitive to elastoplast' Hence, it is best to change to Scotch tape, 
this pioduct has a much lower percentage of sensitization If the postopeia- 
tive irntation does not conform to the outlmes of the tape, it has probablv 
been caused by the antiseptic or the sulfa drugs That bemg the case, those 
preparations should be thoroughly removed and a bland omtment applied 
until the inflammation subsides 

In the conditionmg stage, seveial procedures are to be avoided lest they 
delay the toughening of the skm Cool oi warm whulpool baths^- ® aie 
tolerated well if used for short treatments, but hot water and long periods, 
that IS ovei fifteen mmutes tend to soften the skm Foi those who advocate 
massage, the use of a lubricant is warned against, alcohol is peimissible if caie 
IS taken to avoid chafing the skin A mcely diied skm becomes toughened 
and resists infection much better than an oily or soggy skm 

When the skm has been conditioned to leceive piosthesis, it is up to the 
patient to observe strict hygiemc measuies ^ ® It must be cleansed daily with 
soap (nonmedicated) and watei and, in addition, must be exposed to the air 
and sun whenever possible In a dry clunate, particularly in the wmtei, 
it IS possible by too thoiough oi too fiequent washings to cause severe chap- 
pmg A superfatted soap, such as Basis Soap,t oi a soap substitute, as 
Acidolatet oi Loivila,§ may be beneficial In this stage, alcohol is advised 
against® since it tends to dry the skm On tlie otlier liand, the use of any oily 
or greasy substance should be avoided if possible, it piedisposes to foUicubtis 
When the prosthesis is worn, the stump is covered vath a daily-Iaundered 
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■\Trgm 'wool sock'^, in some feiv instances the physical iintation properties 
of wool are sufficient to cause cliange to white cotton One or more socks 
are worn according to the fit m the socket When too many socks are used, 
the stump will not bear the propei relations with the prosthesis An anhi- 
drotic antiseptic dusting powdei is recommended, one consistmg of 2 per cent 
alummum acetate and 10 per cent xiowdeied hone acid m talc is excellent 
If the patient tends to perspire fieely, % per cent thymol iodide may be added 
temporarily “Skin tougheneis” and stiong astringents should not be em- 
ployed®, then composition is often questionable as to ingiedients and as to 
the strengths thereof The changes they produce are usually more detrimental 
than advantageous One should know exactly what is bemg used on the stump 
and know that it will be beneficial, otherwise its use should not be allowed If 
such care is obseived, the maoority of patients wiU have no trouble 

The pathologic conditions which do develop may be divided into three 
groups The first to be consideied is that caused by the stump A poorly 
developed scar is an example ® If the scar is not pliable, soft, and unattached 
to the deeper structures, ulceration may develop Keloid formation, which 
frequently causes irritation and hence ulcerates easily, is found more often in 
the sagittal scar than in the transverse ® Scars adherent to the bone, even 
though thm and papery, are less likely to ulcerate because there is no piston 
action commumcated to them, on the other hand, a scar with much muscle 
tissue between it and the bone has too much motion and often develops trouble 
Most authors® recommend that only subcutaneous tissue and the fascia of the 
muscle separate the scar and bone If ulceration develops in an abnormal scar, 
m a scar adherent to the bone, or m skin which has become too tight, reamputa- 
tion is usually indicated,* otherwise a fuU-thickness or pedicle fiap may be 
used. Pmeh or Thiersch grafts are employed but are not as satisfactory Non- 
surgical treatment is rarely of lastmg benefit 
Folds develop when theie is a redundancy of tissue This may be due to 
faulty surgery op to a change m the patient’s weight These mtertrigmous 
areas make perfect breedmg grounds for bacteria The areas first macerate, 
then become infected This may lemam an intertrigo® or develop into an 
infectious eczematoid dermatitis which can cover the entire stump The environ- 
ment IS ideal also for a monilia mfection Skm tabs may cause results similar 
to those caused by the folds These underlying conditions require surgical 


correction 

The second group mcludes those conditions due to the prosthesis Friction 
bums are common, especially when the lunb is first fitted. Calluses an ^ 
of lichenification result from unequal distribution of v eight or ® ^ , 

nig of weight on unproper areas Pressure boils and ulcers may eve °P 
of or associated ivith calluses The boils aie particulailv common on . 

ductor surface of the thigh as a result of an readjustment of 

imputation Correction of these conditions depends l 


the prosthesis ^ 

The third gioup consists of those conditions lesu 
of the stump in the socket The commonlj seen furuncic 


from tlie association 
” and folliculitis 
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especially found in men aie in tins gionp, as aie the infected sebaceous cvsts 
and infectious eczematoid dcimatitis (which is also m the firet group) Local 
ized miliaiia (heat lash) may develop dining vaim -weather oi in warm emnion- 
ment The stump may become involved in a Trichophyton oi Epidemiophyton 
infection, Slonilia infection may deielop, although this is more probable if folds 
aie piesent Treatment for these conditions depends upon the specific mstance 
In general, soothing antiseptic soaks, that is, bone acid solution, Buiow’s solu- 
tion, or potassium peimanganate solution, aie indicated when used for periods 
of fifteen minutes’ dination thiee or foiu times per day, although foi massuc 
infection it may be necessaiw^ to ignore the softening effect on the skin and use 
continuously An antiseptic powder or powdery shako lotion then may be 
used aftei each soalung, if thcie is little or no -weeping Otherwise, it is neces- 
saij" to follow with an antiseptic incorpoi ated m a -water-absorbent ointment 
base such as Aquaphoi oi Lassar’s paste Tai is ayoided as it is likelj to cause 
follicular 11 citation Exposure to an and sunlight is verj’- beneficial and the 
use of supeifieial x-ra}'- therapjq ultiaviolet light, or cold quartz ray will usualh 
shorten the recovery period 

One important consideration legaidmg drugs must be discussed The treat- 
ment of the stump may be a rather extended or repeated pioccduie, thus afford- 
ing excellent oppoitimities to develop a sensitmty For that leason, drugs 
should be avoided which are high on the list as sensitizers, notably sulfa 
drugs,’-' mercniT, benzocame, nupercaine, picric acid, butesin picrate, ammo- 
benzene, and ehloi butanol Instead, such substances may be chosen as bone 
acid, alummum acetate, potassium permanganate, or xeroform Incidentally, 
penicillin has been leported’* to have as high a sensitivity as 5 per cent A 
chemical contact dermatitis on a stump is often a severe situation which may be 
\ ery incapacitating and, moi e important, may lead to the development of addi- 
tional sensitizations A sensitiinty may develop even to the material of the 
prosthesis, oi, more correctly, to the piocessmg substances in the prosthesis 
mateiial A stump, the skin of which has developed multiple sensitinties, is 
a constant source of trouble 

Generalized skm disorders, such as psoriasis and lichen planus, may develop 
on the stump Because of the factor of trauma, the disease may be manifest on 
the stump and nowhere else This situation calls into play accurate dermatologic 
judgment 

In summary, it is noted that the best treatment of possible skin disoidei-s is 
the unrelenting prophylactic general hygienic care to the stump Disoidei-s 
which do develop aie divided into three gioups, namely, those due to the stump, 
those due to the prosthesis, and those due to the interrelation of the two A skm 
eomplamt, even though minor, can prevent use of the prosthesis ivith all the 
resulting incapacitations 
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CONSTEUCTION OF PSEUDOARBOLA 

Mokton I Berson, MD, New York, N Y 

T he aieola is usuallj'- lost in complete amputation of the breast (Pig 1, A) 
The breast may be built up by a derma-fat-fascia transplant* to form a nor- 
mal contour, but -mil not give an esthetic appeal ance because of tlie absence of 
tlie areola I have devised a new method of eonsli noting a piojection resembling 
the nipple in size and shape (Pig 1, B) 

A circular incision of the i-equiicd size is made vith a liephine ovei the 
apex, through the epithelium, to the derma of the skin (Pig 2, A) The epi- 
thelium IS undermined from the peiipheiy to 1 cm of the ceutei, exposing the 
dermal surface of the skin (Pig 2, B) The loose epitlielium, which is shrunken, 
IS stretched, and three identical tiiangulai sections aic excised (Pig 2, 0) 



Pis’ 1 — A, Patient before operation Note complete absence of breast and areola B, 
Pauent after operation Breast rebuilt n 1th derma-fat-fascla transplant and pseudoarcola 
constructed 


The mai-gins of the triangles are sutured together (Pig 2, D), forming a nipple 
like oval projection, with a slight indentation m the center The base of the 
epithelium is attached to the derma with fine, mteirupted silk sutures These 
sutures at the base produce the elevation and shape of a nipple (Pig 2, E 
and F) 
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This opeiation pioduces a definite nipplelike projection When the circu- 
lar area of the deniia is epithebzed, a daik and mottled shade different from 
the sunounding skin is pioduced, therebj'^ giving the appearance of areolai 




5 


C 






tissue The pseudonipple can be coiistinctcd at the same Inne n breast is btn g 
rebuilt, and the same method can be used in otlicr cases uhcic finution 
a factor 


PEILIAEY TORSION OF THE OMENTUM 
W A Altemeier, M D , aistd C E Holzer, M D , Cincinnati, Ohio 

(From the Department of Surgery, University of CincinnaU, and the 
Cincinnati General Eosintal) 

P RUtARY or idiopathic loisiou of the gieat omentiini is a i-are pathologic 
entity which is seldom i-ecognized pi-eoiiciatively It occurs fi’equentlv 
enough, houevei, to require consideiation m the diffeiential diagnosis of acute 
abdominal lesions pinducmg pam In piactically all of the cases reported, the 
pi-eoperative diagnosis has been acute appendicitis, the sjunptom complexes of 
the two conditions being quite similar and often identical 

Torsion of the omentum may be defined as a intatiou of the ^\hole oi a part 
of that structure upon its long axis The extent of the twist ma'^ or may not be 
such that the blood supply of the distal poition is impaired, but it is inth the 
former situation that we are most conceined since it produces the signs and 
sjTiiptoms of an acute abdonunal catastrophe 

Two prmcipal types of omental torsion have been desciibed, namely, the 
primary or idiopathic and the secondary Piimaiy torsion impbes the absence 
of any recognizable etiologic factor such as hernia, neoplasm, adhesive bands, 
or inflammatoi’y piocesses, while torsion in the piesence of any such pathologic 
process is classified as secondaiy Of the classifications of omental torsion, that 
of Teller and Baslnn’ is simple and logical 

A Primaiy (puie, tine, idiopathic) 

1 Simple torsion 

2 Toision with hemiation of mass through omentum itself 
B Secondaiy 
1 Hernial 
2 HeiTiio-abdominal 
3 Abdominal 
4 Pelvic 
5 Combmed 

The present report is concerned exclusivelj’^ with the primary type of 
omental torsion, a lesion much less common than the secondaiy tjqie The fir's! 
case of primary torsion of the omentum was reported by EiteP m 1899 In 1932, 
Morns* studied forty-one such cases collected from 1905 to 1932 and cited six 
other cases repoited by Cornei and Pinches m 1905 Lipsett* in 1941 reviewed 
the reports appearmg after 1932, coUectmg ten eases and addmg one peraonal 
case Smee 1941, six other cases®'*® have been recorded, brmgmg the total 
number of recorded cases to sixty-four In contrast, the knoivn number of cases 
of omental toreion of the secondary type is now weU over 250, Morns® havinir 
cited 171 m 1932 

Becelvea for publication, Dec. 20 1346 
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Matenal — Within the past year we have operated upon three patients who 
had gangrene of the omentum caused by unexplained torsion and have found 
three other similar cases, the patients bemg treated at the Cmcinnati General 
Hospital in the last twelve years These six cases, and a seventh reported by 
Andrus” m 1926, to our knowledge constitute the laigest group of this type ob- 
served m any smgle clinic 


CASE REPORTS 


Case 1 ' — C M , a white man 29 years of age, was admitted to the hospital on Feb 23, 
1933, with a history of abdominal pain of three days’ duration The onset of the pam had 
been sudden and followed by nausea without vomitmg Several hours after its onset, the pain 
localized in the nght lower quadrant of the abdomen, where it persisted and increased in 
seventy until the time of admission Two hours before entrance into the hospital, the patient 
had been given a hypodermic injection of morphine for the rebef of the severe pain There 
was no history of constipation, diarrhea, or previous attacks, but there was slight burning on 
urination following the onset of the abdommal pam 

Exammation showed a well developed, well nourished young man who obviously was in 
pam. Temperature was 100° F and pulse 100 Examination of the head, neck, and chest 
was essentially normal The abdominal waU moved with respiration Tenderness localized 
at McBumey’s pomt, rebound tenderness referred to the same area, and voluntary muscle 
spasms were easily elicited There was no tenderness in the costovertebral angles Eectal 
examination showed moderate tenderness high on the right side with slight tenderness on the 
left 


Laboratory exanunations showed the urmalysis to be essentially negative and the white 
blood count to be 20,000 per c mm 

A diagnosis of acute appendicitis was made and under ether anesthesia, operation was 
performed through a McBnmey mcision. No free fluid was encountered The appendix was 
found to be bound down by numerous fibrous adhesions, but showed no signs of acute inflam 
raation Appendectomy was performed in the usual manner and the ligated stump was in 
verted by means of a purse strmg suture of fine black silk Further exploration through the 
McBnmey mcision showed a small amount of sanguineous fluid m the pelvis, but no mass 
could be palpated there In the nght upper quadrant, an mdnrated mass was located and de 
hvered into the wound by gentle manipulation The mass consisted of a discolored and gan 
grenous portion of the omentum measunng approximately 6 by G by 4 cm The mass had 
undergone seven complete twists on its neck The involved area was amputated and the stump 
transfixed with medium black silk The wound was then closed in layers mthout dramage, 
using catgut as the suture maternal 

Pathologic examination of the omental mass showed dilatation of the small veins and 
capillaries with thrombosis of the larger vessels, hemorrhagic extravasation, and extensive 
necrosis 

The course in the hospital was uneventful, the wound healed kindly, and the patient was 
discharged on March 4, 1933 


Case 2 — A M., a 40 year old white woman, was admitted to the hospital with a historj 
of pain in the right lower quadrant of four days’ dumtion mthout nausea or vomiting T o 
pain had subsided one day after onset, but recurred on the following day It was o a 
crampmg nature, and persisted until the time of admission There was no history o ^ 
stipation but the appetite was poor There had been no previous similar gastrom 
sjTuptoms Tho patient was also pregnant, the last menstrual period having boon 

Examination shoiied an obese white woman who did not appear ii,,. 

r F , pu,.. 88, ..d ,c.p.,..,op. =1 I'” ;rrf 

heart and lungs were normaL The Wood pressure ivas 13 / rebound 

rigidity of tho nght rectus muscle, tenderness localized 
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teademess referred to the same point No mosses or evidence of hernia were found The 
pelvic examination showed an enlarged uterus nith a soft movable cervix and moderate tender 
ness high m the nght adnexal region 

The nnnalysis was essentially normal and the leucocyte count was 10,200 cells per cjnm 

A diagnosis of acute appendicitis was made, but because of the atj'pical features of the 
case, the patient was observed for twelve hours during which the white blood count rose to 
12,800 and the pam became more severe 

Operation was then performed througli a McBumey incision under general anesthesia 
A moderate amount of blood tinged fluid escaped into the wound from tlio peritoneal cavity 
The appendix was found to be normal in appearance Appendectomy was done lu the usual 
manner, the bgated stump being mvorted by means of a purse string suture of fine black silk 
Examination of the terminal ileum revealed no abnormalities Both ovanes were normal A 
hard mass felt in the right upper quadrant was drawn into the wound with ring forceps It 
consisted of a piece of discolored omental tissue measuring approxumatelj 4 inches in diameter 
by % inch m thickness It was hemorrhagic in appearance and seemed to be undergoing 
earlj gangrenous changes as the result of strangulation produced by twisting of its narrow 
pedicle The mass was amputated bj diiiding the pedicle between Kelh clamps and trans 
fixmg the stump with a suture of medium silk The wound was then closed without drainage, 
using silk 

Pathologic examination showed the specimen to consist of a flat oval shaped mass of 
omentum vhieli was soft and reddish black in color and measured 6 5 bv 7 5 bj 1 cm In its 
upper portion, there appeared to bo a 3G0 degree twist of the narrow neck whore the mass had 
been amputated Distal to the neck the mass was gangrenous The appendix was normal 

The patient’s course in the hospital was uneventful The wound healed well and she 
was diBcliarged on Sept 22, 1936 

Case 3 — H. A , a 34 year old white man, was admitted to the hospital on March 22, 
1942, with a history of left sided abdominal pain of three daj-s ’ duration The pom of gradual 
onset became generalized and crampmg m nature within twenty four hours On the day be 
fore admission the discomfort localized in the nght lower quadrant of the abdomen and was 
exaggerated by deep breathing or movements Appetite was poor, but there was no vomiting 
He had had no previous similar attacks 

Physical examination showed a well nourished white man vho appeared to be in moder 
ate pam Temperature was 100° P , pulse 106, and respirations wore 25 The examination 
of the head, neck, and chest was not remarkable Tliere was marked tenderness localized 
over McBumey ’s pomt and laterally above the crest of the ileum with rebound tenderness 
referred to the same area No abdominal mosses were palpated The abdomen was not dis 
tended and peristaltic sounds were of diminished intensity Rectal examination revealed 
moderate tenderness high on the nght side 

Laboratory data revealed urmalysis negative Tlie white blood count was 17,700 

The diagnosis of acute appendicitis was made and under general anesthesia, operation 
was performed through a McBumey mcision Upon mcision of the peritoneum, thin bloody 
fluid escaped into the wound Examination of tlie appendix showed its surface vessels to be 
slightly injected, but othenvise the stmeture was normal The mesentenc nodes of the terminal 
ileum were moderately enlarged No Meckel’s diverticulum a as found Appendectomy was 
done in the usual manner, the ligated stump being inverted by means of a purse string suture 
of fine black silk Purther exploration revealed an indurated mass in tlie right lumbar gutter 
This was debvered mto the wound and found to be a moss of omentum discolored by hemor 
rhage and early gangrene Its narrow pedicle was found to be acutely twisted upon itself 
The pedicle was divided between clamps and transfixed with fine black silk, the mass being 
removed in this maimer The wound was then closed without drainage using fine black silk 
as suture material 

Pathologic exammation of the omental tissue showed extensive extravasation of blood 
Several large blood vessels present in the section showed no evidence of thrombosis. Pibrino 
purulent exudate was present along the serosal surface on one margm of the sectioii. 
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Tile pitient’s course m the hospital was uneventful The wound healed per primani 
and the patient was discharged on March 20, 1942 

Case 4 — A. S , a white man 30 years of ago, was admitted to tho hospital on May 31, 
1944, mth a history of severe pain in the right lower quadrant of the abdomen of approx 
imately twenty tlireo hours ’ duration. The onset of tho pain had been qmte sudden, but was 
not associated with nausea or vomiting Tho pain was exaggerated by walkmg, deep breathing, 
and coughmg There was no history of constipation or diarrliea 

Exanimation showed a short, obese wlute man who obviously was having severe pain 
Temperature was 99 4° F, pulse 10, and respirations nere 24 The exammation of the head, 
neck, and chest was essentially negative Tho abdominal wall was thick and protruded beyond 
the level of the thorax No obvious masses were palpable There was marked tenderness as 
sociated with rebound tenderness and moderate rigidity in the upper portion of the rjght 
lower quadrant of the abdomen Psoas spasm and costovertebral tenderness were absent 
Auscultation of the abdomen showed the presence of normal peristaltic sounds There was no 
evidence of hernia Eectal examination was essentially negative 

Laboratory flndings showed the white blood count to be 8,050 with 58 per cent poly 
morphonuclear leucocytes, 35 per cent lymphoc 3 rtes, 2 per cent monocytes, 3 per cent eosmo 
philes, and 2 per cent basophiles The hemoglobin was 96 per cent and the red blood count 
was 4,480,000 Unnalysis was essentially normal 

A diagnosis of acute appendicitis was made and operation was performed through a 
McBnmey incision under general anesthesia consistmg of cyclopropane and ether On opening 
the peritoneal cavity, a small amount of bloody serous fluid escaped into the wound The ap 
pendix was visualized with some dxfflculty and was found to be retrocecal in position, being 
bound down by fibrous adhesions It was removed in the usual manner, the ligated stump 
bemg mverted by means of a purse string suture of fine black silk Further exploration 
through a Weir extension revealed the terminal ileum and mesentery to be normal There 
was no evidence of a Meckel’s diverticulum A discolored portion of the omentum, approx 
imately 6 by 8 cm, in size, was found in the upper part of the right lower quadrant of the 
abdomen. It was free and unattached to contiguous structures It was hemorrhagic and 
partially gangrenous as a result of torsion of its narrow pedicle The gangrenous mass was 
removed after division of the base and transfixion of the stump with fine black silk sutures 
The abdonunal wound was closed in layers without drainage using black silk sutures 

Pathologic examination showed dilatation of the blood vessels with extravasation of 
red blood cells throughout the fatty tissue Thrombosis of many of the vessels had occurred 
and areas of early necrosis were evident 

Postoperatively the patient’s course was uneventful Temperature rose to 101 2* F 
withm twelve hours after operation and then gradually fell, reaching normal forty eight hours 
later The wound healed per pnmam and he was discharged from the hospital ten days after 
operation 


Case 5 — J D , a colored man 46 years of age, was admitted to tlie hospital on April 30, 
1945, With a history of abdominal pam of three days ’ duration The onset of pain was gradual 
and occurred while the patient was shoveling coal The pam gradually increased in intensity, 
causmg tho patient to walk in a bent over position and forcing him to quit work tho day be 
fore admission to the hospital He complamed of nausea, but no vomiting, constipation, or 
diarrhea. There had been no previous similar attacks and his health had been excellent 

Exammation showed a robust and muscular colored man who did not appear to be 
acutely ill Temperature was 98 6° F, pulse was 80, and respirations were 20 Ex^mn 
of tho head, neck, and chest was essentially normal Moderate rigidity wit i vo »IirJfcd 

spasm was present m tho right lower quadrant of tho abdomen Point ten 
over McBumoy’s point and rebound tenderness was referred to t lo some nr lender 

tenderness in the flank or evidence of hernia Rectal em^^aUo^n « 
ness high on the right, no tendomos on the left nrn 

unnalysis to bo negative and tho white blood count to be (, o 
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Diagnosis of probable acute appendicitis was made and the patient was admitted to the 
liospital for further observation The white blood count was repeated in three liours and found 
to be 10,000 at this time Operation was decided upon and performed through a small trans 
lorse incision under spinal anesthesia TJie appendi\ was located and found to be perfectlj 
normal No abnormalities in the terminal ileum or its mesentery were noted No Meckel’s 
diverticulum was present A firm, immovable, irregular mass was palpated m the right 
paracolic gutter in the lower portion of the right upper quadrant The mass was apparently 
attached to the colon The right rectus muscle was reflected medially, permitting direct 
visualization of the mass which consisted of a 3 b} 2 bj 1 cm portion of dark, red, hemor 
rhagic omental tissue attached to the remainder of the omentum by a narrow pedicle wlucli 
was acutely twusted upon itself The tip of the omental mass was also attached to tlio anterior 
surface of the ascending colon bj a slender fibrinous adhesion The adhesion and the pedicle 
of the mass were individually ligated wath fine black silk and divided Appendectomj was done 
in the usual manner, the ligated stump being inierted by means of a purse string suture of 
mediuu black silk The wound was then closed with silk witliout drainage 

Paihologic evamination showed that the omental tissue consisted of degenerated fat 
cells and fibrous tissue which was infiltrated by plasma cells, polymorphonuclear leucocytes, 
and lymphocytes There was extravasation of the red blood cells No normal architecture of 
the omentum remamed 

The patient’s course m the hospital was uneventful and the wound healed per primam 
without evidence of infection He was discharged from the hospital on May 9, 1945 He 
was seen later on ifav 16, 1945, at which time he had no complaints and the wound was found 
to be well healed 

Case C — M L 6, a 30 year old white woman, was admitted to the hospital on July 12, 
1945, with a history of abdonunal pam of twenty four hours ’ duration. The onset of the pain 
was sudden and occurred fifteen minnte« after lunch The pain was severe, constant, and 
localized over an area of moderate size in the right lower quadrant of the abdomen There 
had been anorexia and nausea but no vomiting Urinary frequency was present beginning 
with the onset of pam She had undergone three previous operations, including a spinal 
fusion for tuberculosis of the lumbar spine at the ago of 19 No evidence of tuberculosis of 
the lungs was demonstrated by plnsical or roentgenologic examination 

Physical e,\amination revealed a wlute woman who appeared acutely ill and very pale 
Temperature was 99 0° F , pulse 90, and respirations were 24 The akin was dry and sallow 
A sear was present over tlie anterior aspect of the left leg and over the lumbar spine Exam 
ination of the head and neck was essentially negative The lungs were clear to percussion and 
auscultation and a loud systolic murmur was heard over the precordium Heart sounds were 
otherwise of good quality, rate, and rhythm There was sbght distention of the thick ab 
donunal wall, marked tenderness and rigidity at McBumey ’s point, rebound tenderness re 
ferred to the same area, and hypopenstnlsis No masses were palpated Pelvic and rectal 
exanunations were not remarkable The lumbar spine was rigid but no tenderness was ebcited 
Laboratory examinations showed the urinalysis to be negative and the leucocyte count to be 
12,900 

The diagnosis of acute appendicitis was made and operation was performed through a 
McBumey inciHon The appendix was easily identified and found to be grossly normal A 
considerable amount of thm, bloody, serous fluid was present in the abdominal cavity A 
small corpus luteum cyst of the right ovary was found to be bleeding This was closed by 
fine sdk sutures On further exploration through a Weir extension, a portion of the omentum 
4 by 8 5 cm. was found m the upper portion of the nght lower abdominal quadrant This 
omental mass was discolored by hemorrhage and early gangrene, which were the direct result 
of torsion of its narrow pedicle The area of strongulated omentum was removed at the pomt 
of torsion and the resultant stump transfixed by a medium silk suture The operative wound 
was then closed in layers without drainage, usmg fine black silk sutures 

Pathologic examination of the portion of strangulated omentum showed marked dilata 
tion of the vems and capillaries with diffuse hemorrhage throughout tlie fatty tissue 
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The po8topcniti\c course ^^us onlirolj unc\eiitful The uound healed and she was dis 
charged from the hospital on the eighth postoperatnc daj 

Amlysis — Oui patients vaiiccl m age fiom 24 to 46 yeais As reported by 
Sion IS, ^ this lesion has occur led in patients between the ages of 30 and 50 years 
in the majority of instances Slen were most eonrmonly affected, and the patient 
was usually described as robust or obese Four of our patients were men and 
all were of robust or obese habit 


Tabue I 


CASf 

number 

AGF 

(YEARS) 

SEX 

RACE 

OCCUPATION 

1 


Male 

Wlutc 

Unknown 

2 

40 

Fomnle 

Wiitc 

Housewife 

3 

24 


Wlnte 

Waiter 

4 


Male 

White 

Hospital orderly 

5 

46 

Male 

Negro 

Laborer 

6 

36 

Female 

tVliite 

Waitress 


Hernia can be excluded as an etiologic factor in this senes smee the history, 
physical exammation, and operation failed to reveal the existence of tins con- 
dition It IS also unlikely that any pi'evious acute inflammatory process con- 
tnbuted to the development of the omental torsion Abdominal pam was the 
initial symptom of all of the cases beginning in the right lower quadrant in 
four, m the left lower quadrant in one, and throughout the abdomen m the sixth 
with radiation to and localization m the nght lower quadrant later It is per- 
haps of etiologic sigmficance that the onset of tlie pam was usually associated 
with some strenuous activity, this obseiwation having been made frequently m 
the past In this connection Uzategui’ makes the rather curious statement that 
omental torsion is more frequent m acrobats than m any other persons 

The duration of symptoms was three or more days m four of our cases, the 
range bemg from one to four days None of the patients appeared especially ill 
nt the tune of the mitial exammation, and it was a frequent observation that 
the general appearance and lack of prostration of these patients was not m 
keepmg with the existence of an acute mtia-abdommal process of seveial days' 
duration Nausea or anorexia, but no vomitmg, occurred m each patient Tins 
phenomenon is not m accord wnth the usual sequence of events m acute ap- 
pendicitis 


Table II 


. 






— ■= 


duration op 
SYMPTOMS 
(DAYS) 


1 description of pain | 

associated 
s\ MPTOMS 

CASE 

N'UMBER 

INITIAL 

SYMPTOM 

INTENSITY 

INITIAL 

LOCATION 

localiza 

tion 

1 

3 

Pam 

Moderate 

Gcncralixed 

RLQ 

IDllCl 

una 

2 

3 

4 

3 

Pam 

Pam 

Moderate 

Moderate 

KLQ 

LLQ 

RLQ 

RLQ 

KLQ 

RLQ 

Anorevm 

Vnorcvia 

Nausea 

4 

1 

Pam 

Severe 

BLQ 

RLQ 

Profu‘^c dinphore 

5 

3 

Pam 

Mod orate 

CIS, 

0 

1 

Pam 

Moderate 

KLQ 

RLQ 

nri 

frc<}u<‘ nt ^ 
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The results of the physical and laboiatoiy examinations revealed no dis- 
tinguishing chaiacteristics which indicated any diagnosis other than “acute 
appendicitis ” The presence of fevei, tenderness at McBurney’s pomt, muscu- 
lar rigidity in the right lowei quadrant of the abdomen, rebound pam referred 
to McBumey’s point, decreased intestinal peristaltic activity as determined by 
auscultation, and leucocytosis indicates the marked similanty of the clmical pic- 
tures of the two conditions In no instance was a mass felt on palpation of the 
abdomen or on rectal examination Tenderness in the cul-de-sac of Douglas was 
elicited in four of the six cases 


Table in 



TEMP 


1 TENDERNESS 






DASE 

EBATUKE 







WHITE 


TOM 

(DEGREES 






RECTAL EX 

BLOOD 

PREOPERATIVE 

BER 

r) 

FOLSE 

LOCATION 

INTENSITT 

REBOUND 

niGIDITT 

AinNATION 

COUNT 

DIAGNOSIS 


1 100 0 100 McBumey'a Mild Present None Tenderness 

point on right 

2 99 4 88 McBumey’s Moderate Present Moderate Tenderness 

point on nght 

3 100 0 MoBnmey ’s Moderate Present Tenderness 

point on nght 

4 99 4 116 B L Q Severe Present Moderate Negative 

5 99 6 80 McBumej ’s Moderate Present Moderate Tenderness 

point on nght 

6 99 0 90 McBumej ’s Severe Present Severe Negative 

pomt 


20,000 

10,200 

17,700 

8.050 

7.050 
10,000 
12,900 


Acute append! 
citis 

Acute append! 
citis 

Acute append! 
citis 

Acute appendi 
citis 

Acute appendi 
CltlB 

Acute appendi 
citis, posable 
tuberculous 
ileocobtis 


A preoperative diagnosis of acute appendicitis was made m every instance, 
lesultmg in exploration of the abdomen thimigh a McBuiney incision m five of 
the cases and thiough a shoit transvei-se incision m the sixtli The operatne 
findings and piocedures weie significantly similar and, m fact, practicaUv 
identical m all The presence of tlim, sanguineous fluid in the geneial peiitoneal 
or pelvic cavities of five patients led the respective suigeons to searah fuitliei 
than the nomial-appeanng appendix for the lesponsible lesion This search ex- 
tended first to the ileum and its mesenteiy and next to the pelvic visceia In one 
case a hemorrhagic corpus luteum of the right ovarj' was found, but was con- 

Tablb IV 


CASE 

NUMBER 

INCISION 

PERITONEAI/ 

FLUID 

OPERATIVE PKOOEDDRE 

RESULT 

1 

McBumey 

Bloody 

Elxcision of omental mass, 
appendectomy 

Uneventful conva 
lescence 

2 

MoBumey 

Bloody 

Excision of omental mass, 
appendectomy 

Uneventful conva 
lescence 

3 

McBumey 

Bloody 

Excision of omental mass, 
appendectomy 

Uneventful conva 
lescence 

4 

McBumey with Weir 
extension 

Bloody 

Excision of omental mass, 
appendectomy 

Uneventful conva 
lescence 

5 

Transverse 

None 

Excision of omental mass, 
appendectomy 

Uneventful conva 
lescence 

6 

McBumey with Weir 
extension 

Bloody 

ExooBion of omental mass, 
appendectomy 

Uneventful conva 
lescence 
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sidered incapable of piDducmg the amotmt of bloody fluid piesent in the pento- 
neal cavity As a last lesort, each suigeon, palpating the upper portions of the 
abdomen as well as possible through the limited incision, felt a mass in the nght 
paracolic area oi in the lower pait of the right upper quadiant The mass was 
grasped carefully with a forceps and gently deliveied mto the wound Each 
lesion consisted of a small portion of the lower right bordei of the great omentum 
which had become twisted upon a nanow pedicle The masses were all small, 
varymg from 3 by 3 cm to 6 by 6 cm in size and showed evidence of thrombosis 
of the blood vessels with neciosis In one case, the gangrenous omentum was 
loosely attached to the ascending colon by fresh, delicate fibrinous adhesions 
The gangrenous portion was amputated and its pedicle bgated In addition, 
appendectomy was done and the abdominal wound closed in layers without drain- 
age The postoperative couises of aU of the patients were uneventful, and no 
comphcations developed subsequently 


DISCUSSION 


There has been much speculation regarding the etiology of omental torsion 
The association of toision with hernia, omental tumor oi cyst, and inflammatory 
or postopeiative adhesions is moie easily imderstood However, these factors 
are absent m, primary omental torsion, and the etiology is essentially unknown 
A number of theories have been advanced and several of these are of interest 
It IS a common clmical observation® that the right side of the omentum is the 
larger and the more mobile portion which hangs down into the right iliac fossa, 
while the lower left border usually lies higher m the left hypochondnum The 
fight side, therefore, would be moie likely to be mvolved by exaggerations of 
the normal movements of the omentum In practically aU of the cases reported, 
torsion developed m the right inferior portion of the omentum i 

Teller and Baskin^ observed that torsion occurred more frequently in obese 
mdividuals Infiltration with fat tends to inciease the weight and length of the 
omentum and accessory projections usually found along its right border The 
tendency to pedicle formation increases as the omentum becomes heaner and 
longer, thus predisposing to torsion 

Payr’^® pomted out that hemodynamic forces may be miportant in the 
etiology of omental torsion Due to a change m the relative position of the 
omental mass, stasis m the tortuous veins may result in then distention and 
elongation m relation to the relatively stiaight aitenes This pioduces an un- 
equal distribution of foices wnthiii the substance of the omentum fa vox mg rota 


tion about the more rigid aideiaes as an axis 

Sellheim^® was of the opmioii that lotary movements of the vholc o ^ 
m various forms of physical activity, tiunsmitted to the ^^sce^a an ", 

the omentum In suppoit of this theoiy is the obseivation t la le 

symptoms was associated with some vigoious phjsical activitj of 

It « obvou, that .0 smsle theor,- I'nfSdor, p.nv 

torsion of the omentum in evemi instance and ii _„^eal anv definite can've 

a part often in the same case This study has ^ observation that 

for the omental torsion occuirmg m our cases Hovc%er, 
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all of the patients iveie model ately obese and that most weie engaged in some 
rather \agoious activity lends support to tlie theones of Teller and Sellheim 
Obesity and stienuous physical actmtj are probably important piedisposmg 
faetoi-s in the pathogenesis of omental toision although the tiue cause is prob- 
ably still unknown 

The diagnosis of toi-sion of the omentum has been made preoperatively m 
only a few instances in the past and m none of our cases The clmical picture 
has been essentially indistinguishable from tliat of acute appendicitis except 
in those few cases m vhich a mass became palpable earlj’- in the course of the 
illness befoie abscess formation would be expected in appendicitis Torsion of 
the omentum may be suspected when a pei-son, usually a man in the third or 
fouith decade, is seized with lathei sudden generalized abdominal pain which 
lapidly becomes localized m the light abdomen, usually the lower quadrant The 
pam, usually mild at the onset, inci eases m severity The progi'ession of the 
symptoms, however, is usualh’- less lapid than in appendicitis Nausea or 
anoiema is piesent but vomiting is seldom a prominent feature Only these 
ill-defined chaiacteiistics may suggest the presence of omental torsion rather 
than acute appendicitis, the laboiatoi3'' and physical examinations usually re- 
veahng findings quite compatible with the latter diagnosis It should be em- 
phasized that no practical mipoitance is attached to a preoperative diagnosis of 
omental torsion since both the nature of the lesion and the sunilanty of the 
signs and s} mptoms to those of acute appendicitis make surgical exploration of 
the abdomen mandatoiw 

At this clinic, opeiation foi acute appendicitis is earned out through a 
McBurnej’' incision, and it is of significance to note that it was unnecessary to 
make a second abdominal mcision in ordci to palpate and deliver the omental 
mass although a "Wen extension was made in two instances to facilitate the ex- 
ploration The location of the mass in the light portion of the omentum, usually 
just above the level of the incision, supports the opinion of Moms® that the right 
half of the omentum is longer and moie subject to toi-sion 

While it is relati\elv unimpoitant to diffeientiate toimon of the omentum 
fiom othei acute piocesses m the light iliac fossa pieopeiativelj’^, it is essential 
that the surgeon be familiar vnth this entity and that he search for it when 
laparotomy fails to reveal one of the more common causes of acute abdommal 
pam or seiosaiigumeous peritoneal fluid Torsion of the omentum is strongly 
suggested bj^ the presence of unexplained seresangmiieous fluid m the abdommal 
cavitj' 

Excision of the mvolved portion of the omentum with careful bgation of 
the vessels in the pedicle is the treatment of choice for this condition Bressan® 
emphasized the importance of resection of the stiucture at a level above the m- 
volved tissue in order to prevent spread of thiombosis pioximally to mvolve the 
vessels of the stomach and colon, but it seems to us that such a possibibty is 
unlikely and of little practical importance 

The mortality resultmg from torsion of the omentum is extremely low, 
only one death having been reported The prognosis foi a rapid, complete, and 
uneventful recovery is excellent 
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Six preMOMsly uureported cases of p^nlllll^ or idiopathic torsion of the 
omentum have been studied in an attempt to deteiTUiiie Mhether oi not this 
lesion has auv distinguishing chnical features nliich niav bo of diagnostic sig- 
nificance A revievr of the literature reveals onlv six tj -four previously repoited 
cases, and the present senes of six bnngs the total to seventy The theones 
pertaining to the etiology, the suigical significance, the tieatnient and the prog- 
nosis of this condition have been discmsed and e^ aluated 


CONCLUSIONS 

1 Idiopathic torsion of the omentum is a laie condition, to oui laiov ledge 
onlv sixtj -four previous cases ha^Tng been reported in the literature 

2 Its cause is obscure, but adiposity and strenuous physical activity ap- 
parenth are predisposmg factors 

3 The condition is usually confused mth acute appendicitis, but shou e 
suspected m an obese or robust patient complaming of pain of several davs’ dura- 
tion m the right lower quadrant of the abdomen, beginning duiing strenuous 
phvsieal activity and bemg unassoeiated with vonnting 

4 The treatment of choice is excision of the gangienous portioii o e 
omentum ivith hgation of the vessels of its pedicle The prognosis is excellent 

5 Primary torsion of the omentum should be looked for when laparotomy 
for acute appendicitis reveals a normal appendix and no other explanation o 
the clmical signs and symptoms, particulaih’ the presence of sanguineous m la 
pentoneal fluid A careful search is usuaUy necessaiy to demonstrate the lesion 
which is usnaUv located in the light paracobe guttei or lowei poition of the ng i 
upper quadrant of the abdomen 
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SBIULTANBOUS CHOLECYSTENTEROSTOilY AND 
CHOLEDOCHOENTEROSTOMY 

ExPERTMKNTAIj Stxtoy* 

Douglas R Mobton, M D , Eakl Hathaway, M D , and 
Alexandeb Bbunschwig, M D , Chicago, III 

I N TWO patients subjected to one-stage panel eatodnodenectomy tbeie was 
no obsti notion to the common bile duct and, therefore, the lattei ivas not 
dilated In one instance the opeiation was performed because of invasion of 
the head of the pancreas by caicmoma of the pyloric portion of the stomach 
In the othei patient, a large caremoma of the third portion of the duodenum 
invading the inferior margin of the head of the pancreas was lesected The 
problem of dealing with the normal-sized transected common duct was met bv 
implantation of it into the first long loop of jejunum and a few centimeters 


Table L Implantatiok of Uppee Segment of Transected Common BmE Doer 

Into Gall Bladder 


DOG j SURVIVED OPERATION | FINDINGS 

869 59 days, lolled Abdomen negative, upper stump of cbole 

dochus obliterated in gall bladder wall 
16 45 days, lolled Same as in Dog 869 

9 61 days, lolled Abdomen negative, eholecystduodenostomy 

functioning, common duct implanted into 
gall bladder patent 


Table IL 

Simultaneous Choledoohoduodenostomv and Oholecystoduodenostomt 

DOG 

1 SURVIVED operation 

1 FINDINGS 

606 

32 days, pentonitis 

Abscess at site of operation, cholecystduo 
denostomy functioning, lower segment of 
choledocbus obliterated 

377 

104 days, killed 

Abdomen normal, patent choleoystduodenos 
torn}, patent choledochoduodenostomy 

112 

106 days, kiUed 

Same as in Dog 377 

604 

111 days, killed 

Same as in Dog 377 

603 

124 days, killed 

Same as in Dog 377 

3 

124 days, killed 

Same as m Dog 377 

381 

125 days, kiUed 

Same as in Dog 377 

542 

126 days, killed 

Abdomen negative, lower segment of chole 
doclius obliterated, cholecystdnodenostomy 
functioning 


distally a eholecystojejunostomy was performed Simple bgation of the tian- 
sected common duct does not appear to be the proceduie of choice since ex- 
perience has now revealed that in man, at least, the ligated common duct may 
open later with fatal bile peiitonitis or development of a deep abscess even 
though a functioning eholecystojejunostomy is present It must be admitted, 
however, that in these instances the common duct was enlarged 

The first patient alluded to previously was well eleven months after opera- 
tion and has resumed his usual occupation, although recently a metastasis was 
excised from the lumbar muscles The second patient succumbed three months 

Becelved for publlcaUon, Dec. 22, 1945 

•This study was conducted under the Charles and Mary F S Woreester Memorial Fund 
University ot Chicago 
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after discharge and necropsy was not obtained , presumably death was due to 
recurrences 

The question arises whether oi not the implanted normal-sized common 
bile duct remains patent in the presence of a functioning cholecystojejunostomy 
If cicatricial obhteration occurs, then implantation mto the bowel would seem 
to be a needlessly complex procedure It would appear that the transected 
normal-sized common duct could be implanted into the gall bladder by means 
of a small stab wound This would obviate the presence of a fiee bgated 
common duct which might later open with escape of bile into the peritoneal 
cavity 



A 



Showing cholecystoduodenostonay , (?, gall bladder, D duodenum, Oh, upper 
Koient of transected common duct has been Implant^ into the gall bladder 

Showing method of implanting Oh, common duct Into small bowel Sutures are plawd 
edges of the duct and then passed through bowel wall and tl^ » one or 
infr pieced between serosa of bowel and serosa of common duct after the latter has been tiea 
the bowel 

O, Showing completed simultaneous cholecystoduodenostomy and choledochoduodenostomy 


This procedure was earned out in thiee dogs, and appeared feasible (Fig 
In one, the stump of common duct turned mto the gall bladder dnJ 
Jiot become obliterated but remamed patent (see Table I) 

Another senes of animals was subjected to simultaneous choledocho uo 
denostomy and cholecystoduodenostomy to observe if subsequent cicatncia 
obliteration of the common duct would occur The common duct was tran- 
sected near the duodenum and the lower segment was Ligated T e upper e 
of the transected common duct was then implanted mto the secon 
duodenum A small stab wound was made through wa o e 
0 silk suture inserted into each margin of the duct T e 
through the duodenal wall from ivithin outward on eac si e 

tied Intemipted sutures were pcrfclcd just 

defihl serosa (Pig 1, B and C) A cholecystoduodenostom. P 

distal to the above anastomosis 
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The results are summarized in Table II In two instanees the eholedochus 
above the site of duodenal implantation cicatiicized into a dense fibrous eord 
In one instance (Dog 606) this may have been due to abscess formation at the 
site of operation Necropsy revealed no gioss evidence of biliaiy leakage 
In SIX instances both choledochoanastomoses and cholecystoanastomoses re- 
mained patent and were apparently functioning 



^ ^ I ? X 



iPle 2 — Photograph of specimen from Dog 112 (106 days) showing patency of OhVt 
cholecystduodenostoray and choledochoduodenostomi Wooden probes are passed through 

each anastomosla 


SUMMAK\ 

Simultaneous implantation of tiansected common duct and gall bladder 
into the duodenum was carried out m dogs In six of eight animals both the 
cholecystoanastomoses and eholedochoanastomoses remained patent In two 
instances the implanted eholedochus became obhteiated by cicatrization A 
method is thus suggested for dealmg with the normal-sized common duct if 
pancreatoduodenectomy is performed in the absence of dilatation of the com- 
mon duct (m which situation a choledochojejunostomy is performed) A sat- 
isfactory alternate procedure would appear to be implantation of the tran- 
sected common duct mto the gall bladder, the lattei bemg utdized for cholecysto- 
jejunostomy Sunple hgation of the upper stump of common duct in pan- 
creatoduodenectomy IS to be avoided 



mSSECTING DIVERTICULITIS OP THE COLON 

SajiueLi E Cohln, MD ,® Eemira, N Y , and 
Bek L J\IATTUE^^ “3, M D Binghamiok, N Y 

(From the Divxsions of Pathology and Surgery of the Binghiimlon City nospital) 


ViVE WISH to eaU attention to a kind of divci liculum winch heretofore has 
' not been desenbed The usual forms icpiescnt an evtiusion of a lumen 
through its letaimug wall wheieby the sacculation piojects beyond the serosal 
suiface of the bowel In the dissecting (lutiamuial) type a herniation of the 
lumen occurs into the wall of the gut and then this sacculation buiiows its way 
along the wall The analog}' mlh dissectuig ancuiysm is apparent, although the 
•uechanisnis aie not identical 

The basis foi this report is furnished by a specimen lemoved fiom a 60- 
year old man who underwent a lapaiotomy with the pi’copeiative diagnosis of 
obstruction m the descending colon due to carcinoma The resected specimen 
comprised 16 5 cm of the sigmoid and was 6 cm in diametei The seiosal sui- 
aee was deeply myected, and the ap 25 endiccs epiploicae weie thickly edematous 
u external palpation of the specimen the lumen was noted to be eccentric due 
to unequal thickness of the walls On section, the thinnei wall measured 1 5 

Its layers appealed stratified, and were hypertrophic and edematous The 
uicker portion of the wall measured 4 cm and was infiltrated with dense, white 
tissue The mucosa was smooth, intact, and in places hemonhagic, the mucosal 
folds were swollen and coarse The mitial bne of mcision to expose the lumen 
of the specimen fortuitously exposed a cavity in its thicker portion (Fig 1) 
Here the wall had become separated mto two lay'ers by a space ivhich extended 
uiost of the length and part of the circumference of the specimen A few centi- 
uieters from the oral end, a round mammilla-like stoma, 0 5 cm in diameter, was 
pi'csent which easily admitted a piobe and communicated diiectly' with the mtra- 
’^ural smus (Pigs 1 and 2, A) This cleavage extended in the long axis of the 
'ipecimen for a distance of 9 cm and was 2 to 3 cm m width Approximately' 


•u Its middle thud, the cavity disclosed an accessory space extendmg lateinlh 
oud m a circular manner aiound a portion of the wall This lateial projection 
mu parallel to the transverse diameter of the specimen foi a distance of 2 S 
cm (Pigs I 3 ) end, the resected sigmoid revealed one larger 

®ud two smaller ordmary diverticula (Pig 2, A), one of whicli was separate 
fmm the mtramural dissectmg diverticulum by a thin septum 

^Iicroscopically', the cavity space was imed inth sin faces , 

cluoiuc vascular granulation tissue which showed marked * . u 

'^uiphonucleai leucocytes An occasional remnant of mucos. g a n j 

The smus space was situated outside of the ciicular Inver of 


^oceUed for publication Jan 24 1*146 
‘Palholoplst to the Amot-OK<3en Memorial nnu ^ 
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PlB 1 — Resected specimen of sigmoid Tvltli a cloaca-llke stoma (admitting the probe) and a 
portion of the lateral circumferential component of the Intramural dissecting dhertlculum 

A 



B 

•Ple 2 j Oral end of the diverticulum opened B Aboral end of the specimen with three 

^ ' lesser diverticula and the major lesion 
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The inflammation extended into the adjacent adipose but was of mild cbaiactei 
it the apex of the main divciticiilnin othci islands of mucosal glands were 
noted representing cioss sections of the diveiticula noted grossly (Fig 4) 
Interpretation and Pathogenesis of the Ghimal Course — The patient had a 
diverticulosis comparable to that winch is quite common One of these saccu- 


Ji. ^ 

The Intramural diverticulum was flUed 

^I'o^ra^tnken to show the extent and ramifications of tlio lesion. (A) Anteroposterior and 




area of the In 

att^‘%oPhotoeraph of nistoloric ^tlon d' thJec’^n' cn“onnI dOcrtleuIa. 

aaural dissecting diverticulum, slight peridh erticuuii 

,nn flii-oimli tlic t\all arrested, 
'ons, the most orally located, had its piogiess ,, the wall of 

5 turned distally, and then was propelled J dissection The comcr- 

l^owel Diverticulitis set in, which accelerated the 
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Fig: 1 — Resected specimen of sipmold with a cioaca-JIke stoma (admitting the probe) and a 
portion of the lateral circumferential component of the intramural dissecting diverticulum 


A 



B 

9 . Oral and of Uie diverticulum opened B, Aboral end of the specimen wltli three 

lesser diverticula and the major lesion 
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COHFN \ND JUTTIinwS DTSSrCTlNG DIXTRTICULTTIS 01" COLON 

The inflammation extended into the adjacent adipose but was of mild cliaracler 
At the apex of the mam divci ticnUnn other islands of mucosal glands were 
noted representing cioss sections of the divert icula noted grossly (Fig 4 ) 
Interpretation and Pathogenesis of the Ghweal Course — The patient had a 
erticulosis comparable to that 11111011 is quite common One of these saccu- 



A S 




nn nren. of Oie 

Miorophotoeraph of 'nstolocic section !.nd'?h^ con>cnllonnl dU rtl 

framural dlssoct.n. dHerUculum aU.ht perld.vert.c 

itions, the most orally located, had Jen" tnUicnlh vUJim the wall of 

m turned distaUy, and then vas P^'?P^“^clcrnfcd Ihc dissection The comcr- 
he bowel Diverticulitis set m, t' 
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Sion, of the diverticulum into a chiomc sinus aggravated the condition, facilitated 
its e\tension, and led to the formation of the lateral components When this 
cavity became filled with feces and/or gas, the patient developed signs of ob- 
struction The degiee of peridiveitieulitis was not pi onounced so that this feature 
was not appreciable in the onset of the ileus which caused admission to the hos- 
pital At the time of the operation, little feces was encountered and the intra- 
mural diverticulum was ballooned out by gas undei piessuie Its cloaca was 
edematous, therewith causing closure and a ball-valve or tension mechanism 
Had the dissection gone further, with the diverticulitis burioiving into one of 
the distal diverticula, spontaneous healing might have occurred In this event, 
the sigmoid would have shown a double-barrel configuration, the feces and gas 
being propelled down the accessory canal as easily as through the mam lumen 

Thus, the sequence of events included sacculation, intramural diverticulum, 
isoperistaltic piopulsion, diverticulitis, dissecting diverticulitis, tension pneumo- 
diver ticulum, and rleus 

CASE REPORT 

The patient, D B (H6123), a 00 j ear old white man, foreman lumberman, was nd 
nutted to the hospital because of abdominal distention, pain in the left lower quadrant, 
and vomiting of feccslike mutenal For ten dajs there had been no defecation The patient 
came as a transfer from an adjacent community hospital whore he had been treated twice 
with a Miller Abbott tube and enemas The ailment was of fifteen years ’ duration, the 
initial symptoms mcluding tympanitis, considerable flatus, borborygmi, and vague pains in 
the lower abdomen These grouped themselves into bouts during wluch attacks he was 
unable to have bowel movements or expel gas Enemas brought relief and he recalled that 
these episodes occurred approximately twice yearly 

One year prior to admission he suffered a bout of the same nature, which soon be 
came rather painful and persisted The stools were scantj, liquid, and water clear at first 
but then became tarlike and ribbon shaped. In the course of a few months he grew weak but 
knew of no weight loss Sliortlj before admission the patient ceased to void by rectum, 
the abdomen became distended and hard, the pain was scicre, nausea appeared, and he 
began to vomit material of fecal character He was treated with the Mill er Abbott tube, 
which relieved him, but tlie obstruction reappeared, did not respond to a second intubation, 
and thus transfer to this institution was necessary 

Physical examination revealed a muscular, well nourished individual Respiratory, cardio 
vascular, gemtounnary, and neurologic systems were normal Laboratory tests disclosed no 
abnormal values A flat plate of the abdomen showed numerous loops of small bowel and 
the transverse colon distended by gas with little feces visible A banum enema could intro 
duce the contrast substance only up to the sigmoid. A defimto irregularity of the mucosal 
pattern was noted in the mid sigmoid region and the roentgenologist thought he could identify 
diverticula 

The admission diagnosis included obstructive ileus due to pathology in the mid sigmoid, 
probably a neoplasm On the eighth day of hospitalization exploration was earned out on 
the patient through a left, lower rectus incision A large mass was found at the junction 
of the descending colon and sigmoid The tumor could be mobihzed only after some difficulty 
because of dense adhesions and diffuse fixation. After dehvery through the mcision, the 
morbid portion of the gut was resected and a double barrel Mikuhcz colostomy made Tliree 
months thereafter, the dosure of this colostomy was attempted but multiple fecal fistulas 
had developed Six months after the initial laparotomy, a scar containmg two draining 
sinuses and the loop of the bowel with the pnmary colostomy opening were dissected out, 
a third fistulous tract was found All were excised and the original colostomy closed Re 
covery was rapid and the man has been well during seventeen months of foUow up 
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SUMJIARV 

1 A form of divciticulum of llic colon is dcsciibed which begins as a 
herniation of the lumen into the wall of the bowel Tins sacculation then 
burrows its w a j along the wall The tenn dissecting (mtiamuial) diverticulitis 
IS being apphed to this rtiic 

2 The details of a case aic gnen in which the sequence of events included 
sacculation, intramuial dnciticulum, isoperistaltic piopagation, diverticulitis, 
dissecting diverticulitis, tension pneuniodivcrticulum, and ileus 



THE ANATOMICAL HAZARDS OP LINGULECTOLIY 


Bdwakd a Botden, Ph D , Minneapolis, Minn 
(From the Department of Anatomy, Dnxvcrsity of Minnesota) 


I N A recent detailed analysis of variations in tlie left upper lobes of fifty 
lungs* certain stnlnng departuies fiom the usual patterns "were noted in the 
lingular segments — ^those poitions of the upper lobe most commonly resected 
for bronchiectasis 

In most specimens the liiigulai bioiichus is long and divides into the usual 
superior (S*) and inferior segmental bronchi t In 22 per cent, how- 
ever, it divides early, and atj^pically, into an uppei, posteiioily placed bronchus 
and a lower, anteriorl}' placed bronchus In about oue-half of these (12 pei 
cent) the upper stem is the posterior lamus B*a, and the lower a combmed 
B*h and B’ , but in the remaining 10 pei cent the upper stem is an accessorij 
posterior bronchus {BX-a) which is supplying the interlobai side of the antenoi 
segment (Pig 1) Accordingly, if the opeiator were to separate the lingular 
from the anterior segments in the usual plane (see arrow, Pig 1), he would cut 
across this accessory bronchus eind associated arteij' and compromise the blood 
supply to what is usually the mteilobar portion of the anterior segment 

This accessor}’- bronchus (occurring in 10 pei cent of specimens) seems to 
represent an attempt of the lingular stem to take over that portion of the an- 
terior segment in which the posterior ramus {B-a) has failed to develop In 
the remaining 30 per cent of specimens m which B-a has failed to develop, the 
territory is taken caie of b} a shifting of the posteiior rami of adjacent seg- 
ments (either by rami B*a or B^b, or both) An inteiestmg consequence of this 
is that whenever B^a is absent, the posterior vein (P^), or part of it, changes 
its course and passes between the bngular and anterior segments instead of 
between the anterior and apical-post eiior segments Therefore, in 40 per cent 
of specimens one should expect to find a big aberrant vein (‘FX®) in the “avas- 
cular” plane between the lingular and anterioi segments 

A third point of practical importance is that in 22 per cent of specimens 
the Lingular arteries arise from both anterior and postenor (mterlobar) aspects 
of the lobe and in another 8 per cent they arise whoUy from the anterior side 
In this position they are usually concealed by the blanches of the superior pul- 
monary vem 

Fourth, the artery to the interlobar surface of the anterior segment (A='ff 
or AX^a) arises in conjunction with the hngulai arteiies m 38 per cent of 
specimens Thus, m resectmg the lingular segments it is very easy to com- 
promise the blood supply of the anterior segment 


Received for publication Sept 0 1940 
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Fifth, the lufenoi hngnlai segment diains into the inferior (mstead of the 
superior) pulmonary vein in 10 per cent of specimens and in another 6 per 
cent receives tributaries f i om the lower lobe 

Fmally, among othei variations, mention may be made of the occurrence of 
a trifurcate (mstead of the usual bifurcate) pattern of bronchi m one-fourth 
of the specimens This is due to the presence of an accessoi y anterior hi onchus 
-which grows in between the anterioi (B") and apical-posterior seg- 
ments and shifts the anteiioi segmental broiiclius to a central position 




linL 1 artery to accessory ramus a-, posiei am j-aml ot superior 

A“ Inferior lingular artery B^a of posterior vein B‘b, 

Iironohus Inferior lln^lar bronchus Y-X", „= Jjo Is missing and is re- 

Mterlor and lateral rami of anterior segment (Tlie bronchus (After Boyden 

placed by BXBs., an aberrant outgrowtli ot the lingular stem) apical nroncnu 
and Hartmann Am J Anat, 1946 ) 


a consequence, ramus B^a, which in lung abscess (Brock) is 
monly mvolved of the left uppei lobe bronchi, becomes a irec °°° asniratccl 
the upper lobe bronchus and thus is most favorably placed to recei P 
■..tenal Perhaps .t .s th.» ah.ft m pos.t.on rvh.oh haa rendered ttos bronch 

SO susceptible colored plates m 

These and other vaiiations aie presented in biought 

the an, do eited {M46) and the to.an,nologj- of the left oppeo 
mto conformity ivith new obsciwations 



A jmethod of cranioplasty using a READY-]\IADE 
TANTALIBI CRANIOPROSTHBSIS 


LIEUTKNA.NT Hunter J JIacKay and Lieutenant Lawrence A Russell, 

jMedical Corps, U S N R 

T he purpose of this papei is to describe a simple, easj% and quick method of 
repairing cranial defects fiom a basic, “ready-made,” tantalum cranio- 
prosthesis, to present the logic supporting the method, and to describe a tech- 
nique of fabi mating the basic piosthesis 

Briefly, a hemispheie of tantalum unth a fl-ved radius is fabricated by 
hammering This serves as an CAemplai fiom uhich one oi more cranioprostheses 
of any speciflcations may be cut and wluch is sterilized with the instruments for 
all ei'aniotomies in anticipation of a possible need AH prelnnmaiy impressions, 
molds, models, oi casts of cianial defects, oi of the skuU itself, oi any inter- 
mediate preparatory craniotomies, aie unnecessary and no special instniments, 
tools, or presses are lequired foi shaping the metal 

literature 

Adapted to the lepau of cranial defects since the advent of World War II,® 
tantalum has enjoyed extensive application and many procedures designed to 
enhance its actual manipulation have been reported These are either based on 
poufoiming a cranioprosthesis accoiding to an impression of a cranial defect, 
made indirectly through the scalp® at an intermediate craniotomy,® ® or, 
bj shaping the prosthesis from the flat, sheet tantalum at the operating table *• ® ® 
We have found no leference to a ready-made method of tantalum cranio- 
plasty The possibflity of formmg a basic tantalum cranioprosthesis over a cast 
of the skull has been suggested very recently,® however, and similar attempts 
to use the difBcultly workable vitaihum have been made ® It is also of passmg 
mterest that the South Sea Islanders of long ago unwittingly combmed the 
advantages of a spheric surface m a ready-made cramoprosthesis when repairmg 
cianial defects with coconut shell,®® although doubtless a matter of supply and 
not pianciple 

BASIC considerations 

klost of the calvarium is essentially httle more than a composite of segments 
of four spheroidal sui faces centered around the four major piommences of the 
skull (Pig 1) A senes of measurements have demonstrated these to possess 
equal radu ivithm negligible limits of difference Experience has revealed 
these surfaces to constitute the only real problem m cranioprosthetics by any 
method as the mtervening plamsphenc surfaces are easily duphcated, even at 
the operatmg table 

Received for publication Jan. 19 1946 
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The common laduis of these niaioi suifaccs pioved to be 2^/4 mclies m each 
instance Admiltcdh, theic is euoi in oui nintheinatically uniefiiied mensuia- 
tion proceduies, using modeling clay impicssioiis oi confoimed tantalum stiips 
and estimating then degiees of cuivatuie, but tins is certainly no greater than 
the slight indmdual vaiiatioiis and ininoi niegulaiitias tliat uoiTnally exist in 
the conformation and contour of the skull An equal error, or more, must exist 
when a cranioprosthcsis is foinied from an impression obtained at intermediate 
cramotomy This error must increase when the impression is made indirectly 
through an abnormal and deformed scalp before the underlying bony defect has 
tieen either surveyed or treated 



Fig 1— The four spheroidal segments of the calxnrlum all «lth equal radii 


Were the skull Uanspaient, it ^^ould not be at all ditlicult lo visualize U 
contamme four spheres of equal ladii, each ccnleicd on a pcrpendic 
the of Its surface thr-ouglr the central point of each major proin.nonco 

1 ^X.o.cc.cd on a*,U (F,. 1, nn. u, .In fnndnnnn.o. 

omcan picm.so on lint of r.plmini; on. 

This mctlioa o ,, ,(]cniu)il one of difiorcnl < oinjmsinou taut ihiiii 

heroidnl surface a nas 
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m this case On the premise that these surfaces always have approximately the 
same curvature, a basic exemplar of equal ladius is employed mstead of resort- 
ing to vanous impressions, molds or casts To demonstrate the vabdity of 
this premise, a half-segment of a basic tantalum cranioprosthesis was placed 
on a skull in various positions (Fig 2) A remarkable duplication of the 
natural skull conformation vas endent without any alterations of the metal 
whatever 



Fiff 2 — Conformity of a half-segment of a basic tantalum cranioprosthesis variously posl 

tloned on a skull 

The Size of the cranial defect and its anatonuc location need not adveisely 
influence any mtent to follow the method. Whether repairmg a simple, com- 
paratively flat temporal or panetal defect (Pig 3, e, /, h), or the more compb- 
eated frontal, frontoorbitaJ, or hemicranial varieties (Pig 3, a, h, c, d, g, and 
%), the final prosthesis may be quickly fashioned from a basic, ready-made 
cranioprosthesis 

It must be xmderstood that mmor alterations may be necessary for an 
accurate dupbcation of a cranial defect, however, even in case of a defect in areas 
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of both greater and lesser eui’vatnie (Figs 3, g and 9, a), the natural flexibility 
of the shaped metal in the basic craniopiosthesis conforms nicely to the sur- 
roundmg contour of the skull Any variation from the basic cianioprosthesis 
will be slight and may be quickly and easily obtained at the operatmg table 


PABBIOATION OP A BASIC CRANIOPROSTHESIS 

Probably the most prominent physical property of tantalum is its 
maUeabibty, bemg comparable to the unexcelled gold m this respect And by 
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viitue of the generic deiivation of the ad.iective itself, “ capable of hemg 
extended or shaped by beating nith a hammer ” CWebstei), we have adopted 
this ancient artifice, the craft and skill of eoppei-sniiths, sdvei smiths, and gold- 
beaters, 111 fabncating oiii basic tantalum ciaiiiopiostlieses The “hammermg” 
has pioved satisfactoiy and piobably adds sticngtli to tlie metal despite some 
slight thinning and an ineiease in suifacc aiea, i\heicas, piessmg the tantalum 
may well create sti esses and stiaiiis, as well as fiiirows and kinks 

No special tools or equipment aie necessaiw, altliougli certain conveniences 
do facilitate the fabiication Any liammer of the ball-peen t 5 q)e and an anvil 
of some soit suffice Woiking the metal on soft lead spaies it much abuse and 
foi this leasoii ue use a rounded, lead-filled, oithopedic mallet and a sliortened, 
lead-filled, shell ease with a cupped suiface (Pig 4) 



4 — Two basic prostheses euivll rabbeting ciilsels lead mallet, anchoring devices, and 

punchea 

The actual shaping of the metal is best begun by placing the center of a 6 
by 6 inch, tantalum cianial plate (the 0 015 inch plate used m oui cases) over 
the cup m the anvil (Pig 5, a) The hammering is best executed by circular, 
tangential blows to avoid cieasmg the metal or breaking its surface Work- 
hardening IS obviated by avoiding any staccato, ditto blows on the same pomt of 
impact The hammeimg should always jpi'oceed from the center of the plate 
outwaid and as the tantalum begins to take shape it will be found that it does 
so more leadily if the corners of the plate aie I’emoved Withm five to ten 
mmutes, the plate becomes saucer-shaped (Fig 5, b) and in about thirty imnutes, 
the desired basic hemisphere is completed (Pig 5, c) A protractor, or card- 
board hemicircle, with a 2% inch radius is used as a guide to the proper cuiwa- 
ture To ebminate the tune and actual manual labor mvolved, it does not seem 
flTmR.q to hope that such basic tantalum cranioprostheses might be supplied as 
prefabricated, stock items, leady-made for use, should this method of cranio 
nlastv find favor 
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No additional tieatment of the metal is necessary or advisable Some 
operators prefei to perfoiate the prostheses with punch or driU,^ a practice 
seldom followed, by us One possible refinement, that of roughening the surface 
of the tantalum with a hasp to elevate small burs of metal (Pigs 6, g and 9, b 






Vk 
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and c), 01 pitting the suiface with a machinist ’b punch (Fig 9, d), has not 
proved of sufficient value to w'aii ant tlie time and effoi t expended Ttiis idea was 
bom of pure despeiation in the hope that gianulations w'^ould somehow cieep 
across this bed in tliose several eases where there w^as insufficient scalp for elosuie 
aftei the ravages of bullets and ddbiidemeut, and wdien plastic pioceduies were 
not immediateh feasible 

After fabrication of a basic ciamopiostliesis, there is a certain amount 
of metallic lead adheiing to its suiface fiom the mallet and the anvil To 
lemove this, each pi-osthesis is scrubbed in ivaim soapy w'atei, with a brush and 
steel-wool befoie sterilization wutli the craniotomy instruments Any adhenng 
lead particles acquired from whatever hammeimg is done at the operating table 
can he I'emoved bv merely wnping wuth a wmt sponge 

FABRICATION OP A FINAL CBANIOPROSTHESIS 

At operation, the cianial defect is first pi’epared and then patterned by 
digitally cnmping a sheet of lead foil (obtained fiom the w'atei’proof wrappings 
of overseas cartons) along the bone edges, using care to allow for tire curvature 
of the sbuU to insure a foil template of accurate dimensions (Fig 6, e) This 
template is then placed on a ready-made cranioprosthesis in the most ad- 
vantageous positron and outlmed with a sterile pencil (Fig 6, /) This 
demarcated portion is now cut out wuth curved seissoi’s as straight cutter’s tend 
to obliterate the cui'vature of the shaped metal (curved dissecting scissors suffice 
very well) If an onlay ci anioprosthesis is contemplated, the tantalum is to be 
cut out a few millemeters beyond the pencil marking If an inlay prosthesis 
is desired, the enmpmg ■will have been done along the shoulder of a formed 
i^bbet (Fig 6, d and e) and so rvill fit the defect exactly 

As this cut-out portion is fitted mto position (Fig 6, g), minor altera- 
tions may be indicated An y unusual or accessory bends or angles, such as in 
the frontotemporal-orbital areas (Fig 9, c and d), can be quickly fashioned 
^th the same mallet and anvil that fabricated the basic ci anioprosthesis and 
which are routinely sterilized -with the cianiotomy instruments also CiTnkling 
of the margins does not occur so that notching, folding, oi seriating the edges 
of the tantalum is unnecessaiy to produce an exact fit Once the bony de ect 
IS prepared, it requires but five to ten mmiites to fashion even a complicate 

cranioprosthesis 


PREPARATION OF THE BONA DEFECT 

The piepaiation of the bone foi insertion of a tantalum 
uecessarily differs with the varying situations presented An 
'Ug, or excavating type of sloill fiactuie (Fig 3, g an 0 lo Uio 

combat head wounds and permits of veiv bttle bony cranial dcfcd 

>iisecure, oft-subgiondated bone fragments prosthesis (Fig % 

fu such cases, the tantalum is best fitted as an on 

^ and c) which overlaps the bone edges bi ^ ,„]t\ l\pc of jirosfhc*^'’' 

The aierage case is less of a problem an * j tnnial dcficl w locnlwl 
(Fgs 6, g and 9, d) is prefcialile, espccinllv when 



838 


SURGERY 


where the scalp is natuiaHy thin, when theie is insufficient scalp for closure, oi 
when in a prominent position This type of ciamoprosthesis has also proved 
to be particularly advantageous in those eases wheie a cortical scar has been 
resected, a fungus cerebri has existed, or a ceiebrospmal fluid fistula is present 
In all cases, the edges of the bony defect are rongeui’ed away until viable 
bone is encountered, iriespective of whethei the wound is fresh or some weeks 
or months old (Fig 6, a, h, and c) When using an onlay tjTie of cfanio- 
prosthesis, no additional treatment of the bone is either necessarj’- or adnsable 



Fig 7 — A method of rabbeting the bone edge using a right-angle rabbeting chisel 

An inlay cranioprosthesis is made possible by the tablatuie of the skull 
The freshly rongeured bone edge is rabbeted down thiough the outer table and 
diploe to the harder inner (vitreous) table (Fig 7) This forms a rabbet, or 
rout, with an approximate one-fourth inch shouldei, for the support of the 
prosthesis (Fig 6, d) This procedure may be done with an ordmaiy flat bone 
chisel and mallet, or, a Stout No 3 dental chisel ® The attendant Damng is 
considerable and objectionable, however, to diminish this, we made a one-fourth 
mch rabbeting chisel from a common one-half mch, flat, carpenter’s chisel (Figs 
4 and 8) This markedly reduced the trauma and conseiwed time, since the 
rabbet is formed m but one excursion of the clusel around the edge of the bony 
defect This flrst instrument was later unproved to obtain a better cuttmg edge 
and gam a little streamlinmg, cuhmnatmg m the tool steel rabbetmg chisel now 
m use (Fig 8) 

ANCHORING A COMPLETED CRANIOPROSTHESIS 

Although high m the electrochemical senes, use of dissimilar metals is 
to be avoided, and only tantalum fittmgs should anchor a tantalum cramo- 
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prosthesis Vitallium sciews have, liowevei, appoieiitly been successfully used 
with tantalum’’ for this piuposo Bcfoie secvuiug a piosthesis, we even remove 
superficially placed silver hemostatic clips when present fiom an operation 
performed elsewhere Tantalum hemostatic clips are not objectionable, of course 
The only other admonition is that ciaiuoprostheses which aie insecurely 
fixed to the bone interfere with the formation of the ehaiacteiistic membranous 
envelope aiouud the tantalum Also, even slight mobditj'- disturbs healing and 
mav actually erode the overlying soft tissues 



Fig S — Rabbeting clilsele the new and the old 

noted earlier, an onlay cianioprosthesis frequently constitutes somewhat 
a problem m bone pieparation due to the insecurity of the fragments, and the 
problem obtains regardmg its fixation Tantalum screws are probably the 
ideal fittmgs, and, while they have not been available to us, they can be satis- 
factorily homemade * There are seveial alternate methods of fixation, such as 
ordmary suture materials, tantalum wire, tantalum iibbons (cut from scrap and 
tised like wire) and tantalum cotter pin, or, paper fastener -shaped devices (also 
fashioned from scrap) Tantalum wire ivas used m two cases by one of us 
(H J M ), -with some difficulty ui binding the prosthesis down tightly to t c 
bone The ribbon, used because wre was not available, does not have this o 
Jection but it does leave an undesirable elevation in the scalp (Figs 3, y an 
3ud 9, a and c) The cotter pms, pioved satisfactory in the one mst^ce y 
"ere used (Pigs 3, c and 9, 6), are inserted fiom the dural aspect of the o , 
points upward, through matched holes dulled m the bone an t e pro 

An inlay prosthesis may be cut to size and shape so vc^ secure tJic 

•leed be sprung sbghtly to fit mto its bed - - We ha^e they 

Pmstheses m our cases with glazierlike wedges, ^ useful rofine- 

become dislodged Tins is not an ongmal ’ sedges lovard Ihor 

"lent IS to barb, oi feather, the entering margins oi 
‘W. Offsettme nlternate baite alightl)', l*c aaa 
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m position they aie very difficult to lemove Again, it does not seem amiss to 
suggest that these deiaees might also ivell be supplied as stock items ready foi 
use 

The dmung-in of the a\ edges ivitliout buckling them or chippmg the bone 
is facibtated by fii-st punching a small flattened opening into the outer table, or 
diploe A shoit, flat punch dciused fiom a screw diiver serves the purpose, a 
sirailai punch made from a discaided dental chisel seiwes equally well but does 
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not tolerate iiineli pimibhiucnt (Fijr 4) Will) tins nufuil jtHcaution it has not 
been necessan to faslnon tlic iicdpcs jioni a Iu.ixk/ fr.iiifre laiitaliim 

An inlai piosfhcsis Inn^ also lie scciuod ^\l4h lanl.ilum wiie'* ” iihitli passes 
through matched holes dulled ni the iiiclal and one, oi hotli, tables oi the slrull 
Occasiouallv, it is neeessniA to icsoil to a loinbinatioii oiiln}-inla\ eianio- 
prosthesis uith appiopiiatc anchoiiiig devices (Fig 4 n and c) Teinpoial 
piostheses aic often difficult of fixation due to the extiomc thmnoss of the bone 
Cutting notches and offsets in the edges of the metal .ind iiding these on the 
bone edge, m clothespin fashion sci ves satisfactoi il v 

Other but less piaetical anehonngs ha\c iiceii tiled and abandoned The 
roost promising of these was that of letaming scvcinl pointed flukes on the edges 
of a completed piosthesis and attenijifing to fit these into eonesponding slits 
punched into the outei table oi diploe Tantalum is far too ductile a metal, how- 
over, to allow mucli maiiipulalioii of this kind Occasionally, one or two flukes 
roay be letamed and'fitted into apinopiiatc notclies iii the outei table to obviate 
ODy displacement when the wedges aie not sufficient in themselves 

Irrespeetne of the tvpo of cianiopiosthesis emplo} cd, it is eoveied with the 
periosteum, if theie is any icmaining, bcfoic the scalp is sutiiied Any pie ei- 
enoe of scalp sutme is satisfactory We have utilized but a single layer of intei 
^Pted, thiough-and-tluough, figuie-of-cight, cotton or nylon sutures in the in a- 
jonty of our cases These aie widely spaced to maintain the maximum bloocJ 
^PPfy Closme is lapid and piompt healing follows When suturing be ow 
the hairline, howevei, a single row of iineitcd, interrupted cotton sutures m 
galea leaves a less olivious scat A dependent Penrose drain maj e 
indicated for twenty-four to foity-eight houis, depending on the amount oi 
oozmg, and not infrequently we found it imperative also to place a henoostatic 
Sanze pack in the alisence of eithci an electrocoagulator, hemostatic clips, oi 


Ibnn foam 

The usual head dressing consists of two elastic bandages tightly , 

an abundance of well-fluffed, gauze sponges Unless a diain mus ^ ’ 

iis initial dressing is not molested foi the first five day’^s m , . 

nider the scalp have not been a problem and aspiration was ^ 

hnce eases, on one occasion m two cases, and on thiee occasions in the other 


material 

This method of employing ready-made, tantalum cases since 

air of cranial defects has been used by us m a senes o been 

hember, 1943, all involving service personnel , Tima and 

rated upon since May, 1945, hovevei, pursuant lo the 

mav a Campaigns ,„u(cd dcprtsstd fra< lures 

Of the total, seventeen ncie nnlnrc Imt greened in sonic 

tamed m combat, seven weie imuncs o a ioino\sl of an osl' 

er manne, and, one naa a defc. I .cn. w , l,„d .-« ,» - 

®rpl,o„ of a nl, g.afl „a.to.in«' non k. n I."d daf. 

letratmg vounds or Incci at mns 



Fig 10 — Preoperative and postoperative photographs demonstrating wounds defects 
and closures a and a' Fungus cerebri and cerebrospinal fluid fistula i>edlcle scalp flap 
placed over prosthesis (Case 7 see Fig S 6) 6 and 6' Operative views of case slmtlar to Case 
7 (Case 24 see Fig 9 d) c and o’ Posterior parietal defect (Case 9) 
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imderlving the taiilaluni Tlieic ■were three fatalities in the series, not in an-\ 
waj attributable to eitbei the cianioplnsU oi the piesence of the tantalum 
cranioprosthesis 

The anatomic distiibntion incliidccl evciv legion of the calvarium with two 
frontal, two fiontooibital, foui fiontotempoial, two temporal, tivo veitex, seven 
panetal, one occipital, and five licmicianial defects 

In mne of the cases, biaiii, slaiU, and scalp alike aU constituted one large 
open wound and in five othei cases we neie confronted with thick, extensiveh 
scarred, and distorted scalp oveiljnng tiemendoiisly misshapen, commmuted, 
and depressed bouj^ defects Of the total of fouiteen cases so complicated, in 
eight the scalp and peiiosteiim veie so severely lacerated, contused, and/or de- 
bnded as almost to pieeliide piimai*y closure, with a total absence of these tis- 
sues m the region of the defect in one-half of them Pedicle scalp flaps were 
uecessarj’’ in eight of the fouiteen cases, the presence of other scalp lacerations 
often makmg this difificnlt and even dubious on occasion In flve of these, and 
one additional case, there was a loss of temporal muscle which was partieularlv 
deformmg (Pigs 9, c and d and 10, a, a', h, and h') 

Case reports have been intentionally omitted from this discussion in def- 
61 once to a second paper now under piepaiatiou, on the entire senes of cases 
^ 6 have used some of the photographs and roentgenograms of a few of these to 
illustrate the pomts we wish to emphasize 


RESULTS 


The results weie considered to be technically and esthetically satisfactoiT 
'u all twenty-five cases, of which there were five onlay, eighteen mlay, and two 
coiribmation onlay-inlay types of cranioprostheses At this wntmg, we are satis- 
fied With the method but not to the exclusion of anticipatmg improvements or 
better methods Until mdications appear to the contra^l^ shaU contmue to 
employ the techniques described In general, this group of cases presented prob- 
lems not ordinarily encountered ui cranioplasty Some of the combat wounds 
aioused despair for life itself, without regard to esthetics oi the procedures to 


sain it best 

The greatest smgle obstacle to complete cosmetic success was the disticssmg 
•oss of soft tissue and its blood supply by explosives, missiles, scalpel, or other 
means We have not been fortunate m the use of pedicle scalp flaps in these 
particular eases, a procedure that is defoiniing in itself, which suggests the use 
0^ grafts fiom another part of the body A successful case of tins kind has been 
I'eported just recently = While we have failed to cover completeh an underljung 
tantalum cramoprosthesis m several mstances, the naked area has at least been 
reduced to a size consistent with grafting, m a real area hospital The patients 
fiavc enjoyed the distinct advantages of the cranial repair meanv i e (Pig 10, 
h, and b') In those patients sustaining loss of temporal muse e, it seems 
“dvisable to be content vuth an initial accuiate cianiopiosthesis Any residual 
<ieficit that IS detrimental or disturbing to the patient can avail later correcting, 
plastic procedures 
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It IS quite hkelj" that metlul methacij4ate Yall supplant tantalum as a 
cianioplastie matenal Definite possibilities of gieatei ease in corieeting tissue 
losses are suggested li's tlie lighter weight of the substance and the fact that it 
welds leadily We aic attempting to adapt plexiglas (methvl methacrylate) to 
this metliod of craniopi osthetics desciibed foi tantalum, at the piesent time 


CONCLUSIONS 

1 The logic, fabiicatiou, and method of using a hemispheiic, icadv-made 
tantalum cianiopiosthcsis is described 

2 The technique of patteniing oiilai and inlay types of eianioprostheses 
lb detailed and vaiions anehoiing devices aie discussed 

3 A new labbeting chisel is desciibed 

4 The majoi \uitues of the method aie 

(a) A leady-made tantalum cianiopiosthcsis is available at all cianial 
opeiatious 

(b) All impression matciials and pioeesses, and any intermediate 
pieparatoiv craniotomies, aic eliminated 

(c) Anatomicalh simmetncal and accuiate cianiopiostheses aie pio 
Mded without dela'v oi difficult j 

(d) It IS readily available to military surgeons, in general, and appeal’s 
applicable to the traumatic and industrial neurosurgical counter- 
parts m civil practice, as well as the customarr cianioplastie de- 
mands 

5 A total of twenty -five cranial defects have been repaired b^ this method, 
with technically satisfactoi'y and estheticalh acceptable results m all 
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Recent Advances in Surgery 

CONDUCTtD B’V ALVRED BIaM-OCK, MD 


NASAL DEFOE^HTIES AND THEIE EEPAIR 
Kfnneth L Picickeli., M D , Durham, N C 

(From the Dtvmon of FlasUo and Maxillo Facial Surgery, The Dule Vnwersity School of 

Medicine and Dule Hospital) 

'X’HE esthetic impoi lance of tlie nose is gieat because of its prominence on 
* the face Since the sequelae of 11131113' 01 disease aie so disfiguiing, and 
cougeintal 01 developmental abnoiiiialities so fieqnent, the plastic suigeon is 
repeatedly called upon to leconstiiiet the nose 01 to nnpiove the appeal ance 
of the pait that leiiiains To many physicians, hoivevei, the nose may be a 
rathei unmteiestmg pait of the bod}', luiless fheie is some nasal obstraction 
or inipaiiment of bieathing , but to the individnal, an external deiormity of the 
oose may be the piimaiy object of his concern, though no obstiuetion exists, 
and this, regaidless of whethei the defoimitj' is congenital or the sequelae of 
injury oi disease In the business oi social woild, the pei son with an unsightly 
nasal abnormality may be seriously handicapped and consequently develop 
somatic and psychic distuibances attiibutable to its piesence In many ui- 
stances these visible and conspicuous nonconformities ai e moi e hai assing than 
oongenital 01 acquired defects in othei paits of the body It is tiue that many 
individuals quite leadily compensate foi physical 01 physiologic impairments, 
but in the ease of facial disfiguiement, there is no mechanism that wll shield 
n defensive individual from a continued attack upon his self-esteem The per- 
son who is unhappy because of an unsightly nose or protruding ears will find 
his muei security assailed each time he looks into a minior These unfoi- 
tunates, childien or adults, should, theiefore, be given an oppoituiuty to have 
this baiiier removed, even though life is not endangeied by the affliction, ani 
they should not be encouiaged to enduie the miseiy and abuse to which t inj 
nie predestined, foi no one knows the indelible mental effects pioducc ^ 
afflicted, and, at least in some instances, iidicule and contempt aie n f i 
sequence of the deformity The need for 1 econsti iictive 

the correction of the condition and the elimimtion o 1 1 e m construed, 
possible mental sequelae is, therefore, eiident t ® sjiould be opoiatoil 
however, that every individual vith a nasal ” ^,7 c 01 «:e^e^ll^ of 

upon, for there is no piopoilional ^,,',^1,^}., ,\ifh onI\ '-light 01 

the physical defect and the reaction to ’ . stiffn more muitnl di'-Irc-s 

sceminglv minoi iacial nbnoimahlies roq tlistriss vhifb'-l'ms 

than those vhose defects aie ones is ns lenl ns aelinl pl.vs, 

not from plnnicnl factors h«t ,„,,crstnndnig eons.de. it .on 

cnl p„,„ .i=n...»ds .olornn, n.,.l 
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Psychiatric Diagnosis — The plastic surgeon must distinguish between the 
patient whose anxiety is based upon factors other than the presentmg complaint 
and the patient suffering fiom a situational reaction If a surgeon, consulted 
by a patient whose psychologic state may he a reflection of the deformity, is 
uncertain as to the natiii e of the i eaction or anxiety, he should have no more 
hesitation in requesting an interview with a psychiatrist than m asking for a 
medical oi ophthalmologic consultation, or a loentgen examination The 
psychiatiist ■will he able to help differentiate those patients whose reaction is 
related to the disfiguiement and m whom a repair or improvement of the ab- 
normality -will he helpful from those "with a psychiatric condition in whom 
repair will result only in the production of another symptom for the e'xpression 
of emotional difficulties The psychologic result of the operation in these two 
types of cases will be entiiely different In one instance, a helpful service "will 
have been performed , in the other, a great wrong may have been committed 
In this respect, the remaiks of Blair and Bio'wn^ are pertinent “As a general 
worlung rule, the more pronounced the deformity or loss, the more likely is a 
reasonably good result to be acceptable , but, conversely, it is well to be cautious 
about embarkmg upon the correction of slight defects A patient’s inabihty to 
state accurately and succinctly the particular thing that displeases hun should 
excite grave self-doubt m the surgeon’s own ability to satisfy The same uncer- 
tainty should also excite the suspicion that the accused nose might not be the 
real fault ’’ In this same thought Gillies* remarked, “The size of the hump of 
a nose bears little relation to the misery of the patient and to the wisdom of 
advismg its removal Even in oidmary Me a nasal defect may produce such 
an mfenoiity complex as genumely to hinder the patient’s happmess and 
pleasure There is a well-known class, however, which has a nasal complex 
not relieved by operation, howevei successful, and such patients aie to be 
avoided But the differential diagnosis between the genuine and the false is 
one of considerable difficulty The help of the psychologist is of great value 
when there is any doubt ” 

ANATOMIC ASPECTS OF NASAL DEFORMITIES 

Bone-Cartilage FrameiuorL — The two nasal bones articulate vath each otliei 
in tent fashion to form the bridge of the nose anteriorly, and with the nasal 
process of the maxilla laterally Above they are narrow and strong and sup- 
ported by the bony septum Below they become thinner and ■widei, and this 
relative weakness, as well as them exposed position, accounts for the pieva- 
lence of fractures in this location (Phg 1) 

The septal cartilage gives structural support and contour to the lower half 
of the bridge of the nose and forms the greater part of the median partition 
Anteriorly it becomes contmuous "with the upper lateral cartilages The septal 
cartilage is involved m almost every nasal disfiguiement Bemg a flexible 
body. It yields easily to pressure and may be dislocated from any or all of its 
attachments If it is dislodged or bent, or for any reason it fails to exercise 
its function of support, the surroundmg structures then also become a part of 
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the displacement In the do\ clopnienlal stage, extending thiougli puberty, the 
septal cnitdage, through vciticnl upward piessine by the vomer below it, 
raises the dorsum of the nose (Pig 1) Tins explains the failure of the for- 
ward extension of the nose in disease oi in.iiuv to the vomer oecurrmg before 
puberty Spurs on the septum may have to be lemoved prior to rhinoplasty 
smee the narrowed nasal areh may impinge upon them and cause obstniction 
Associated with a long nose is an oveihanging septum, and for its correction a 
wedge of the septum and mucous membrane is lemoved (Pig 2) Should this 
deformity be associated uith a proti tiding upper lip, it can readily be cor- 
rected by removing the nasal spine and readjustmg the nasolabial angle after 
the method of Aufricht 




1 — Bone and cartilaginous framework of the '^^„'i°aoriv**arch°coMfBt3'not 

** cartilaginous the upper part consists of bone, l^e / q ) The 


7er iatet^™tlirgT m^e"^ wfth' iKT^edl^ 

aids in the fonnaUon of the ala columella The car- 

of the opposite side supplies the structural support for me '^^j^rlorly the septal 
^^ipoua septum (E) forms tlie greater part of O’® partlUon ^ ^angular car Wages 

becomes continuous with the upper Comprises the perpendicular 

K? i”, ?=f se'StX'.™. >». 

The anterior extremity of the vomer abuts on tlie Joucr 

wiaxiUae and is of much suigical impoitance, because it jg )nscrled 

segment of the septal eaitilage which supports die tip o resected, and 

Itt submucous opeiations in which the thicken ' there is likelihood 

especially when the adjacent nasal spine has ^ t,p of ihc no-^c 

of a smkmg of the dorsum and a consequent lowering 

(Fig 3) 
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corrected br first 

elevating the tlp^ IIid°'re^^.t.nTt‘r 



Figr 3 — In submucous operaUons in which the septum ix xvfor.„i„oi . ^ 

ened vomer removed or the anterior nasal spine Mcrlflced the 

concave, producing a false hump With the consequent lowlrto^of ^he®H become 

columella may retract The deformity may be corrected by lnsfrt?on of "2®® 

of sculptured carUlage fresh or preserved -““vcieu oy mseruon of an L-shaped piece 
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"tnatcd .rracd,„tcrLw ‘’“■'""f®. >■« t™ flat plates 

TOd and out^^nld fiom tlie septum ^Hruf l nasal bones, spreading dorni- 
/) They fonn the apiTMllo ' -e dnectly continuous 

I- Tiiese upper f r’"*” 

hump, flare anteiioil^ (Fi.r 41 Ay..,, ^ nose and, Avith a 

-d flat, unth saddling 01^ a deplessed lt\d 

5) Associaled ivitli an old h 1 sunken and deviated 

on the affected side ^ flatfened and depressed 



-- — an&Ie, iiur- 

upper lateral cartilages which 




Z 

sist m maintanune^th^^^^^f^^’ cartilages, enciicle the nostrils and as- 

crus (X i! caitilage consists of a medial and a 

'“®dian plane ^ °^®dial ciura appioximate each other in the 

tte nasal ’sen?’ mvestmg soft tissues, form the lower part 

sept„m An mobilitj^ is refened to as the 

Posterioily th n rnedial emra are united to the septal eaitilage, 

^®Sles vnth th^^l ^ out-tuiued holders, autenoih, they bend to foim 
tip of fx ^ ateral ci ura The appi oximatiou of the two angles then foi ms 
framework Sheehan^ has stated that of all the elements of the nasal 

®mn of th ' 1^ icquiiing the most delicate handling is the lateral exten- 
Pendent ^ ^ caitilages The configination of the nostrils is directly de- 
C'oh position, and contour of these caitilages 

"ide i\ The chaiactei of the cohmiella, be it long, shoif, naii-ov, or 

’ ^ affect the shape ot the nostrils Often an oblique columella vill be 
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straight when more of the lower lateral cartilage is removed from either one 
side or the other A retracted columella may be corrected in some instances 
by elevation of the tip of the nose (Fig 6) Other cases require the mtroduc- 
tion of a supporting strut through a small separate incision (Fig 3) A hang- 
ing columella may be corrected by removal of a poition of skm from both 




YIc E — Saddle nose deformity possibly resulting from a chUdhood Injury In the de- 
velonmental stage, extending through puberty the septal cartlla^ through vertical upward 
nre^ure bj the vomer below It, raises the dorsum of the nose This explains the failure of 
the forward extension of the nose In disease or Injury to the vornw occuwlng before puberty 
™s patient Is unable to wear glasses because of the low nasal bridge line Ueformlty was 
cot^t^ In a single operation by Inserting an L-shaped piece of sculptured preserved cartilage. 
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sides, or the utilization of the Anfrichf* procedure to conorl the iin'-nliilunl 
angle (Fig 2) Occasionally surgery is lequncd on the cohunrlln itself, stirh 
as a Z flap at the base oi tip for the correction of an nbnorinnlh (ililiquc nin , 
or a V or Y incision at the base or tip for one cspccialh short 

Artmes and Fcin^— The ailerial supph to the nose is dernod from th< 
internal and external maxillary (branches of tlic external carotid) mid from 
the ophthalmic, a branch of the internal carotid These .irtcrics torminnto iii 
capillary plexuses winch supply the nasal mucosa, glands, and skin The i rti/c 
form a close cavernous network immcdiatch beneath the mucous nmmhnim 

They anastomose freely and terminate m the antciior facial and ophtli'ilmm 
veins 



AT „ “ "''"SC nbnornnlltUR 


Nerves—Th "‘’nommituf 

bit f”"' 

branch of the "'’’“''“bnic, snpplyang the alae anfl t ■’“““ilnn , 

fccies—Tl,." ™ '^bich IS disli,lm,„j * „ "fne to 

"liar pull the, tttis offers httle diflf L ^^““bilizatiop follomng 

.Wato^ Of ae'rtT™ ‘be nSS 
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disfigurement of the nose, theie has been eithei loss of tissue or perhaps dis- 
tortion of one or more of the component paits of the nasal fiamework from 
the position normally occupied in i elation to one another or to the facial sur- 
roundings as a whole In othei instances, there may be both loss of tissue and 
malposition of the segments Since noses aie of infinite variety, contour, and 
configuration, it is imperative when planning the reconstruction, and most im- 
portant during the execution of the repair, tliat the final result should be made 
to blend and harmonize -with the configuration of the suiiounding head and 
face of which the nose is the most impoitant pait Because of the uade normal 
lariation, the correct proportions of a gncn nose will for the most part de- 
pend upon the charactei of the sluictuies uhich immediately suiiound it The 
final judgment will be based on the opeiatoi’s experience The aim of recon 
struetion then is not to obtain pcifect symmetiy, but to bring an {ibiioi malitv 
ivithin the i ange of noi mal i ai lation (Fig T) 


... . 7— Webbing of the upper Up associated with a slight hump causes an optica 

lUuslon simulating a receding chin The nasolabial angle Is corrected b^ removing 
sepient from the anterior border of the septum and the anterior nasal spine, and then 
using the Aufrlcht* procedure to draw the Up back to normal position 

In addition to the piopei technical appioach, which m itself is a pic 
leqiusite, one must exercise a definite esthetic sense m deciding the extent of 
the desired change (Fig 8) Beyond the esthetic judgment, structural visuali- 
zation of the anatomic architecture is likewise essential While a thoiough 
knowledge of the anatomy, physiology, and surgeiy of the nose is a sme qua 
non, the artistic creative powei is the important factor in the success of the 
operation Aufncht^ has said, “This esthetic sense can be developed with 
training and experience if there is an inborn foundation for it , if uot, it is as 
futile as attempting to make a musician of one who is tone deaf ” 
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After establislunent of the esthetic diagnosis of an abnormal nose, the next 
step as the study of the face and visualazation of an improved substitute A 
photographic record is most essential (1) Sbght abnormalities overlooked m 
the visual examination may immediately become apparent in the photographs 
Photographs are useful not only m the study of the deformity, but also at the 
time of the opeiation, when contours are obscuied by infiltration and edema 
(2) Photographs aie moie easily and quickly comprehensible than a written 
description, and (8) are the best means of comparing pre- and postoperative 
conditions (4) They also serve to remind the patient of the ongmal appear- 
ance, which may be soon foi gotten, (5) they may be indispensable for medico- 
legal purposes, and finally (6) they are invaluable for teachmg purposes 



mg 9 — Casts of the face plaster wax, or lead, will assist in e\aluaUne the deformity 
and planning’ the reconstruction They are simple to make, inexpensive, and those of lead 
or other metal can be boUed at the time of operation. Beeswax or paraffin casts can be 
melted down and used repeatedly One side of the plaster cast may be shaved do'wn In hump 
noses or built up In saddle deformities and then accentuated with India Ink, as Illustrated 


A plastei east oi one made of ivax will assist m evaluatmg the deformity 
and plannmg the reconstruction One side of the cast may be sculptured or 
trimmed down to the desired level, in the presence of the patient, if this is 
desired If theie is a depiession or saddbng deformity, one side can be built 
up with modelmg clay or one of the various plastic materials (Fig 9) A cast 
IS especially important m plannmg the leconstruction of a receding chm 

Mechanical Devices for Measurement — To aid m reeonstructmg more ac- 
curately the nasal contour, Straith® has devised a very useful profilometer This 
ingenious measurmg device has been most helpful m plannmg the transforma- 
tion as well as m the execution of the opeiation, for it can be boiled with the 
instruments Berson® and Fomon’ have also developed measurmg devices 
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Aufncht has described a Aaln.iblc pioccduic avIucIi, m addiliou to being A^en 
simp e, IS earned out dirccth' on llic shin of the nose at the time ot the opeiation 


OPLRATrv^E PKoerDunn 

Preoperahve Prcpai ahou — ^WHiilo the tissues of tlie nose possess marked 
oca immunity and are Acrj tolciant to contamination, it is also true that in 
ee ion when it does occui, is fi aught A\ith seiious consequences Aseptu 
pnncip es must, theiefoie, be caicfully obsciA'cd The Aibiissae are clipped 
ose and the vestibule is cai efully and gentlj’^ cleansed The nostiils aze quite 
■g y packed inth oue-half inch gauze packmg Avhich is moistened Avith 2 5 
per cent pontocame or 10 per cent cocaine and then Aviung dry This packmg, 
reven mg the escape of blood into the nasopharynx, is allowed to remain m 
^ ace t oughoiit the operation Caution must be e\ei cised in the use of 
cocaine, which is highly toxic and to Avhich some mdiAudnals aie extiemely 
ensi le Sei’cial diops of steiile mmcial oil oi enstoi oil aie placed in the 
cy^, 0 oA\nng Avluch the loutmc picpaiation of the entne face is earned out 
drapes applied The nose may noAv be mailced Anth a 5 pei cent 
^ solution of biiHiant gieen using the Aiifiicbt pioceduie^ oi a Straitli 
ometer® as a gmde to determine the amount of collection necessary 
to anesthesia is the method of choice A solution of 2 pei cent piocame 
cell added 10 drops of adienabn pei oimce is not only an ex- 

Sife*^ agent but, m addition, is helpful in effecting hemostasis 

and* ° lajection aie selected to anesthetize the mfiaoibital, lufratrochleai, 
nasocihary nerves In those mstances Avhen local anesthesia is undesii- 
C) endotracheal inhalation is the best method 
sc h Safian,® Sheehan,* Bioavu,^® Fomon,’ and others have alieady de- 

P 1 illustrated the operative collection of various nasal deformities 

sps the most common type of nasal disfiguiement is the long nose Avith 
c ^p (Fig 10), and hence the collection of this type of deformity is de- 
scribed here 


Inctsion — -The tip of the nose is elevated by engaging the alar rim Avith 
^ retractor held betAveen the thumb and the index finger, Avhile the 
die finger exerts pressuie on the outside of the nose, thus emphasizing tlie 
® betAween the lowei end of the upper lateial caitilage and the superioi 
icrder of the alar qaitilage Here a small mter cartilaginous incision is made 
°ii each side, severing the aponeurosis connecting the two caitilages, and 
rought toward the midline to meet its coimterpart (Fig 11, A) A long 
utton-end scalpel is then mtroduced through one incision, earned over the 
orsum until it appears thiough the opposite mcision, at w'hich point it is 
^’irned at right angles It is then brought doAvnivard, curving around the 
entenor tip of the septal cartilage and hugging the inferior ^ ? 

septal cartilage, to cut thiough the membranous septum 
»I»»e The memon should noi cut e.ther ftc columell.r cart, logo or .he sep.o] 
e^rtilage but simply pass betiveeu them (Fig H. P) mrfs 

Phde, sh.„ over .he root of «-»;«, fZu Mu,,: 

thin and loose and lends itself readily P 
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scissoi's, double-edged scissois, oi scalpel is then mtioduced through the mter- 
cartilagmous incision and nndeimining effected supeificial to the upper lateral 
cartilages — supeiioily as fai as the glabella and laterally as far as the naso 
facial fold (Fig 11, C) No unsevered shieds of tissue should lemain con- 
necting the skin to the nasal fiamework beneath 

Removal of the Hump In the step to leinove the hump, a Stiaith pio 
filometer' or the predetei mined indelible maiks suggested by AufrichF ivill 
aid the operator in judging the amount of bone and caitilage to be remoied 
A photograph or cast will also piove helpful (Fig 9) Using a periosteal 
elevator, the penosteum is pushed aside along the level at u Inch the hump is 
to be removed If the septal attachment of the uppei lateral caitilage is still 
intact, it may then be divided close to the septum with a straight scissors 



Fig 10 — The entire profile line is altered by corrective rhlnoplasttc surgerj By pre- 
serving the glabellar angle and elevating the tip the chin Is seeralngly thrust forward, therebj 
removing the optical illusion of a receding chin. 

The hump is then i emoted either with a saw oi chisel Both require eaie 
and piactice and neither possesses marked supeiiority A personal piefereiice 
IS a fine bayonet-shaped sau which is inseited through the original mtei- 
caitilagmous incision and placed on the level of the noimal piolile The nasal 
bone IS then sawed thiough carefully, severmg the bony septum at the same 
level as the nasal bones (Pig 11, U, E) This same procedure is performed on 
the opposite side using the other saw 

It will be found that the hump is still attached to the juncture of the 
nasal bone and the cartilagmous septum A blunt-pomted, straight-edged 
scalpel or an angulated knife is inserted undei the severed bony hump and 
diaivn downward and slightlv forward to mclude a thin portion of the dorsum 
of the cartilaginous septum (Pig 11, F) The hump can then be ivithdrawn 




niClNT Aln^\NCK.S IN sru,n{\ 
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of the Nasal Nndge — After leuiovnl of the hiunp, the excessive 
betTv ° bridge of the nose becomes maihedly accentuated due to tlie gaj) 
]jy leseeted edges of the nasal bones For this reason, ns eniphiTSisied 

bfjA 'A.ufricht,^ and others, it is always necessary to nnirow ihe nasal 

p„ ^^Sardless of the smallness of the hump, ui oidei to aioid a flat ap- 
vest doisum from a frontal view An incision is made in the 

se«i , nasofacial junction oveilymg the psTiform o]ienuig The 

ajpel or scissors aie earned upward toward the iniici eauthus separating 
“eslun from the circumjacent stiuctures The pc.iost cum along the proposed 
® incision IS displaced with a laspatoiv A nghl angle or iMsonet say, 

" ® chisel, as recommended Iiy Sheehan,' is introdueod subperiostonlh n, s„c), 



858 


SUBGERY 


a manner as to permit the saw blade to rest upon the denuded fiontal process 
of the superior maxilla flush with the face and inth its point directed imdway 
between the glabella and inner canthus (Fig 12, C) AVith the position of the 
saw mamtamed until the two Angel's of the opposite hand, the bony process is 
sawed through with rapid strokes The same pioceduie is repeated on the 
opposite side, the opeiator being certain that the bne of fracture on each side 
IS in the same location The entire bony side of the nose may then he ad- 
vanced toward the midbne by exerting piessnie with the thumbs, disrupting 
the attachment of the nasal bone to the frontal bone This tnfractunng tech- 
nique of Joseplfl- (Fig 12, D) will have the effect of closing the gap between 
the lesected edges of the bones and nai rowing the bridge 




Fig 12 — Technique of copectlve rhinoplasty continued A, Tlie hump is 
a clamp or ^ceps B In palpating the skin of the dorsum, ono notes u. 
tures the two cut edges of the nasal bone one on each sfde, and the eh 
rartilage If thwe edges are rough or Irregular they should be smoothed d 
a, A small Incision Is made over the p>Tlform opening and a raspatory Inu 
the periosteum along the proposed bone Incision A nasal saw Is Introduced 
to rest subperlostealij upon the denuded frontal process of the superior 
facial groove and the point directed mlduay between Uic glabella and inner 
of opposite hand protect tlie eye and maintain the position of the saw 
repeated on the opposite side. D Nasal bones are mobilized toward mldli 
ual pressure E, Typical comminuted fractures occurring with infracturing 
row the dorsum. The radix nasi has not been fractured F Aufrlchts* o"*^! 

A chisel is used to cut through the bon> web of nasal bridge and radix 
downward and outward pressure the chisel levering from the frontal bone, 
ment is mobilized outward following which it can be pressed inward with ea- 
new line of the nasal arch. 


Aufricht,^ bowever, bas found that quite fiequently “the bon^ 
nose, instead of being fraetuied off or disaiticulated in one piece 
tion with the frontal bone, will break somewhere m its upper tbir* 
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a sliaip spicule will remain firmly attached to the radix nasi The bony side 
often bleaks in more than one piece causing a comminuted fracture” (Fig 
12, E) ‘‘The most disappomtmg expeiienee, however, is that even after the 
bony sides have been completely disarticulated from their frontal attachment 
and have been pressed toward the center, the dorsum will stiU remain wide ’ ’ 
This is explainable anatomically since the bony dorsum and the radix nasi are 
entirely diflEerent the bony septum is thin and hollow, while the radix nasi 
IS sohd and massive To coriect this undesirable occurrence, Aufrieht® stated, 
“Instead of fiacturmg the nose inward from without, I fracture it in the 
reverse direction — outward from within "With ‘outfraeturing’ theie is less 
lesistance to overcome, and there is more loom for levermg Second, I divide 
the existing bony connection at the ladix nasi Tlurd, I remove the bony web 
fiom within the dorsum, and a corresponding segment fiom the radix nasi 
when necessary ” 

In Aufneht’s outfractunng technique the scissoi-s, osteotome, or chisel is 
inserted close to the septum and with moderate force the remnant of the bridge 
and the ladix nasi are cut thiough, then the bony side is moved outwaid, the 
chisel leveimg from the fiontal bone (Fig 12, F) After being so mobibzed, 
the bonj’- sides can be pressed forward toward the midline with ease 


Reduction of a Wide Nasal Tip — Careful attention to details in remodel- 
mg the nose often determmes the success or failuie of the procedure Large 
nostrils, flarmg alae, bulging base of the nostrils, and improper direction of 
the alae are the most common shortcomings of the operation As noted previous- 
ly, Sheehan* has emphasized the necessity for debcate handhng of the lateral 
extension of the alar cartilages The configuration of the nostrils is directly 
dependent upon the size, position, and contour of these cartilages 

In general, reduction in size of the alar cartilages, without greatly chang- 
ing their form, may be accomplished with the method described by Safian ® 
A shoit incision is made inside each alar rim close to the columella (Fig 13, 
A) The alar cartilage is then mobilized by imdei mining the subcutaneous 
tissue and the skin over it, as fai superioily as the oiiginal mtei cartilaginous 
incision, and laterally along the entire mdth of the caitilage This under- 
mining IS nicely accomplished -with a small pointed scissors The mobilized 


alai caitilage is made to present m the vestibule and is severed with a scissors 
at Its medial angle close to the columella (Fig 13, B) Eemoval of a section 
of cartilage and vestibular mucous membrane along the incised border mil 
permit reduction in size and contour, equal to the combined width 
sections of cartilage excised Lament” does not disturb the nasal Inimg 
excised caitilage mil have the shape of a hockey stick (Fig 11 
proceduic has the effect of lediieing the loundncss of the nnsnl opening ^ 
usually accompanies excessive nidth of the aim caililngcs \\ 

Elevating the tip of the nose will temporal ih accent uni t t 
Safian” bebeves that the alar caitilngcs should luiei le << \Mtl(oiii 

Kitlowski” fiequcntlj'' removes the alar j 

the shrinkage or pniched-tip effect uhich one niig » 
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Slioliemng of the Nose, Elevation of the Tip — If the uppei lateral cai- 
tilages have not already been severed from the septum, they are drvided close 
to the septum rrr the nrterverrrng angle, but trrmmrrrg rs deferred rintrl later 
The soft trssues over the brrdge of the nose are retracted upward, and the 
auterror errd of the septrrm rs made to present through the left nostrrl (Fig 
14, A) Then, by ludging from the predetermined measurements made at the 
beginning of the operation with the Straith® profilometer or the AufrichF 





B 



p 



Fig IS — Technique o£ corrective rhinoplasty continued narro-sving the tip ot the nosu 
A, An Incision is made along the lower border of the alar cartilage The skin over the dorsal 
surface Is undermined along the entire width of the cartilage B A small hooked retractor 
is inserted Into the upper angle of the nostril and the alar cartilage made to present In the 
vestibule The angle of Uie alar cartilage thus brought Into view through the nostril Is in- 
cised with a scissors along its width close to the septal margin O, Remo\al of a hockej- 
stlck shaped secUon of cartilage and nasal lining along the Incised border will permit reduc- 
Uon In size and contour equal to the combined width of the sections of carUlage excised 
This will also reduce the rotundity of the nasal openings which usually accompanies excessive 
width of the alar cartUages D, Area of cartUage excised B and F show effect of resection 
of alar carUlages superior and Inferior views. 


proceduie, a triangular section of cartilage of a size sufficient to effect the 
lequiied shoiteniug is removed, the base of this tiiangle being directed up- 
ward and the apex towaid the nasal spine The tilt of the nose is governed 
by the size of the cartilage excised The nose should be shortened to an extent 
somewhat less than the length of the chin line, but extreme conservatism 
should be piaeticed masmuch as excessive shortening is not only unsightly, 
but may be difficult to correct It is much better, when m doubt, to shave it 
down gradually and test to see when the desired elevation is obtained (Fig 
14, B), rather than to remove too gieat an amount m a single section, and 

regret it 
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Attachment of the Columella to the Septum, Tiimming of the Triangular 
Cartilciges — ^When the nose has been reduced and the alar cartilages altered, 
the columella is anchored to the septal cartilage with two medium silk sutures 
on Keith needles, one on each end of the thread (Pig 14, C) The needles pass 
through the entire thickness of both structures To compensate for the subse- 
quent conti action, about 2 mm , inevitably taking place along the Lme of union, 
and the resulting drop of the tip of the nose of the same distance, the stitches 
should be placed obbquely so that when they are tied the tip will tilt shghtly 
f 01 ward and upAvard (Fig 14, D) After the sutures are tied, it will then be 
found that the uppei latei al cartilages, ivluch are now too long for the shortened 
nose, protrude for a consideiable distance into the vestibule Unless the redun- 
dant uppei lateral cartilages are trimmed to correspond with the septal shorten- 
ing, the lower half of the nose will appear unusually thick Therefore, both the 
medial and inferior maigins aie trimmed down so that the edges of the mucosa 




Pig 14 — Technique of corrective rhinoplasty continued hofds *tlic nlnr 

of the tip A, A toothed forceps holds the septum rigid -nhlle the retra pf /icptimi 

rim and columella out of the ivaj The dotted line Indicates the „l,on Ihe de-lred 

to be excised It Is preferable to shave it down graduallj nn exccj^I'c 

elevation Is obtained (B) rather than to remove too much J? p,i|uni silk su<nre« 'T ' 
tag O, The columella Is reattached to the septal cartilage ~ rnl»c the tiP Ah niei) 

tip of Uio nose maj be raised or loacrcd a 1th these o more anterior Po'T, *"iii r H" 

and-through sutures are Inserted so that t]lc^ pass throug .olnmtlla /'P'’ ' TJie re- 

stptum than In the columella The thr> ids an th” so nem's the mgY'f ,.r tpe riptam 
nose adtanced fornard and the sutures «‘?"'U^Upona with hP^lleJ mne tnp' 

dundont upper lateral carUIagcs arc trimmed ^^'tned with adhesli. 

E, New position of lower lateral cartilages 
Splint, stent, or brace Is then applied 
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are again m apposition (Pig 14, E) Since the edges of the intercartilaginous 
incisions fall into apposition, they may he left without sutures if desired 

Dressing and ImmohUization — ^After compressing the nose from above 
downward to expel blood and clots, the intianasal packs are removed and the 
nostrils may be packed again lightly with a grease-impregnated gauze Although 
the nasal muscles are vestigial and not capable of causing displacement of the 
parts, it IS still desirable to immobilize the nose for the first fortj^-eight hours, 
not only to offset the possibihty of accidental disturbance of the fragments, hut, 
m addition, to reduce swelling and discoloration Various methods of immobih- 
zation have been descnhed, all of which are simple and satisfactory the dental 
stent recommended by Aufiieht,^'^ the metal sphnts used by Blair and Brown,^ 
the small brace designed by Safian,® or straps of adhesive tape ivithout other 
support as used by LamonP^ (Pig 14, F) The splint or brace is allowed to 
remain for two days, the nostnls cleansed, and, if desired, the adliesive straps 
and brace may be reapplied 

PoUowmg nasal reconstruction, most patients have very little discomfort 
and are ready for discharge m about one week The columellar-septal sutuies 
should remam for at least one week Each patient is told in advance that 
he will develop "two black eyes” and can thus adiust his professional or 
social calendar accordingly, for in some instances the eccliymosis will not com- 
pletely disappear for two or more weeks 


CONCLUSION 

Because of the natural pi eminence of the nose, any nasal defoimity is con- 
spicuous and fiequently is the only blemish of an othenvise pleasing face The 
reconstruction of the defects by those pioperly trained and qualified offers 
veiy httle difficulty for the patient and, pioperly performed, wiU m a great 
many instances result m a greatly improved general appearance The psychic 
importance of reconstiaictive surgei’y of the nose has been emphasized A com- 
paratively simple operation, pei formed under local anesthesia, often relieves 
the patient of a defoimity which has been tlie source of mental anguish and 
anxiety Although a face may oi may not be a foitiine, the importance of its 
appearance receives the greatest emphasis when the face oi nose happens to 
be a misfortune The counsel of "patient resignation” too often given by 
physicians and fi lends is unlaud and unsound in the hght of surgical achieve- 
ments in plastic surgeiy Some of these have been presented 

The author Is Indebted to Dr Joseph Beard and Miss Frances Powe for advice and as- 
sistance In the preparation of the manuscript to Mr Norrle Parkes and Mr Robert Little of 
the Department of Medical niustratlon for the drawings and photographs 
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Pneiunoperitoneum Treatment. B> A L Bunjai, MD, FA CP, pp J75, mtU 74 illustni 

tions, St Lotus, 194C, The C V Mosby Companj 

The author of this monograph is most qualified bj the duration and extent of his ex 
penenco to urite on this subject Ho contributes a Tulnable reference book on the basis 
of his own expencnce and an exhaustno coTcrage of the world literature The 
bibhographj lists almost 700 references, including 24 of his own contributions to the use of 
pneumopentonoum Everything pertaining to this method of treatment is included in the 
text and the references The chapter devoted to the teclmiqne of administration nill be found 
valuable Less than one-half of the text discusses the technique and nppbcation of pneumo 
peritoneum to the treatment of pulmonarj tuberculosis wlule tlie remainder covers its possible 
application to ten other conditions in which its utility at best is doubtful The discussion of 
physiologic changes has some statements of questionable validity with regard to the sub 
diaphragmatic pressures The numerous illustrations are roentgenograms which show the 
gross effects of pneumopentonoum adequately On the whole, this book includes so much 
material with so little critical evaluation that it should be read mth tlie thouglit in mind that 
pneumopentonoum is still under trial as a method of treatment and can at most be only supple 
mentaiy to other methods which either treat the whole patient or attach the problem of pul 
monary disease and infecion more directlj 
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experience with streptomycin- 
therapy m (DeBakey and Pu 
laski), 749 

Arterial aneurysms and artenovenous fis 
tulas in military personnel 
(Shnmacker, Jr, and Ctarter), 9 
costoclavicular compression of sub 
clavian artery simulating (Shu 
macker, Jr ), 478 
injuries of warfare (Preston), 786 
Arteriovenous fistulas and arterial aneurysms- 
in imbtaiy personnel (Shu 
macker, Jr, and Carter), 9 
Arterj, subclavian, costoclavicnlar compres 
Sion of, simulating artariaT 
aneurysm (ShumacAer, Jr )_ 
478 

Arthrodesis, of subtalus and midtarsal jomts- 
of foot (Schwartz), 019 
Atresia, congential esophageal, with tracheo- 
esophageal fistula (White, Jr^ 
and Birdsong), 548 
surgical treatment of (Lam),174r 
Atropine, effect of, on gastric secretion fol 
lowing thermal trauma (Ne- 
cheles et ah), 382 

Autonomic gangha, now method for prodnc 
ing blockade of, use of tetra- 
ethylammomum in peripheral 
vascular disease and causnlgic. 
states (Bony et al ), 525 

B 

Battle casualties from Phibppine Islands 
(Conway and Coldwater), 482 
wounds of thoracic cavity, certain aspects 
of (Jolmson), 26 

Bilateral popliteal hernia (Sachs and Bubin- 
stein), 385 

Biliary obstruction, neoplastic (Denms and 
Varco), 72 

Blast, air, effect in cave (Shelley and Hor- 
\nth), 493 

Block, differentnl spinal (Samoff and Ar- 
rowood), 150 
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Blockade of autonomic ganglia, nen method 
for producing, use of tetri 
clln lammonium in ponplieral 
lascular disease and causalgic 
states (Berrv ct al ), 525 
Blood, nUerations of, following intratlioracic 
operations (ThoninK ot al ), "IS 
loss in operations , statistical comparison 
of losses ns determined bi 
graiinietnc and colorimotnt 
methods (Baronofskj et al ) 
701 

Bone, cancellous, role of, in plastic surgeri 
(Gordon), 202 

carpal naiicular, treatment of nonunion 
of (Sutro), 530 

grafting in treatment of fractures, 444 
(B Bev) 

plating, new method of (Menger), 541 
Book reviews, 162, 312, 442 444, 8(>4 
Books received, 312 314 
Breast, problem of cancer of (Stabins), 084 
Bums, thermal, metabolic alterations follow 
ing (VI) (Abbott et al), 284 

C 

Cnionc and nitrogen intake effect of alter 
mg, or of administering tes 
tostcrone proiuonate on nitro 
gen balance (VI) , metabolic 
altemtiouB follow ing thermal 
burns (Abbott et al ), 284 
Cancellous bone, role of, in plastic surgen 
(Gordon), 202 

Cancer, ampnllan and pancreatic, improied 
type of radical pancreaticodno 
denectomj for, in neoplastic 
biliary obstruction (Dennis nnd 
Varco), 72 

of breast, problem of (Stabins), 684 
Carcinoma, intraoml, multiccntric origin of 
(Slaughter), 183 

multiple invasive, of large intestine 
(Mider), 744 

•of prostate radical penneal prostatectomy 
for (Ormond), 257 
prostatic (Nosbit and Plumb), 203 
resection of duodenum nnd head of pan 
creas for (Vangh and Clagett) 
224 

Cardiospasm or achalasia, esophageal, treit 
ment of (Scluebel), 558 
treatment of, by esoplmgognstrostomy 
(Bell), 104 

Carpal navicular bone, treatment of non 
union of (Sutro) 536 
Casualties, battle, from Philippine Islands 
(Conway and Cold water), 482 
Causalgia, use of, for chemical production 
of prolonged svmpathetic pa 
raljBis (RRsmu8«en and Alessi), 
360 

Causalgic states and peripheral lascular dis 
ease, use of tetraethylammo 
mum in (Berry et al), 525 
Cave, air blast effect in (Shelley and Hor 
vath), 493 


Central Surgical A'-sociation, 16)311 
mooting of (Ransom), 295 
Chemic il nlterntiona occurring in surgical 
patient and intorprctntions (Ab 
bolt), 770 

production of prolonged sympathetic pa 
rah sis, metiiod for (Rasmussen 
nnd AJossi), SCO 

Childhoml, infancy, and idolcsccneo, diseases 
of nervous system in, 442 (R 
J!cv ) 

Cholccvstcntcrostoiuy nnd chnledoehocntcros 
toniy, mmultaiioous (Morton et 
al ), 820 

Cliolccystoduodcnocolic membranes (Ma 
honey), 704 

Choledoehoentcrostomy and cholecj stentcros 
fonu, simultnncous (Morton et 
nl )' 820 

Circulation, collateral, in artenoyenous ds 
tulns and arterial aneurysms in 
military personnel (Shumacker, 
Jr, nnd Carter), 9 

sudden failure of, treatment of extrerai 
tics following (Jlnrrny et nl ) 
315 

Cliiiienl innmfestations of local shock nnd 
trentmont (Thomson), 498 
Closure, colostomy, Pnuchot technique of 
(Sandora nnd Hnlperin), 82 

of colostomy stoma (Gregg and Mosely), 
383 

primary, excision with, for pilonidal cyst 
nnd sums (Ziegler et nl ), 690 
Coarctation of aorta, technical considera 
tions in surgical therapy for 
(Gross), 1 

Collateral circulation in arteriovenous Jis 
tulns nnd nrtenal aneurysms 
m military personnel (Shu 
mneker, Jr, and Carter), 9 
Colon and rectum, reconstruction of war 
wounds of (Hamilton and Cat 
tanach), 237 

dissecting dnerticulitis of (Cohen and 
Matthews), 823 

Colorimetric hnd gravimetric methods, sta 
tistical comparison of losses as 
determined by , blood loss in 
operations (Bnronofsky et al ), 
761 

Colostomy closure, Pnuchet technique of 
(Sanders and Hnlperm), 82 

stoma, closure of (Gregg nnd Mosely), 
388 

transverse (Fnllis) 249 
Compression, costoclavicular, of subclavian 
artery simulating arterial anon 
rysm (Shumacker, Jr ), 478 
Congenital esophageal atresia wath tracheo 
esophageal fistula (White, Jr , 
and Birdsong), 548 
surgical treatment of (Lam), 174 
Construction of pseudoareola (Berson), 818 
Cortical excisions for relief of intractable 
pain in extremities (Horrax), 
593 



Coatoelftviculiir Lonipreaaion of subclavian 
arterj simulating arterial nneu 
rysm (Shumacker, Jr), 478 

Granioplastj , method of, using ready 
made tantalum cranioprostliesis 
(MacKay and Bussell), 830 

Cranioprostliesis, readv made tantalum, 
method of cranioplasty using 
(MacKay and Bussell), 830 

Curare — rational use as adjunct to anestlie 
sia (Cullen), 200 

Cyst, pilonidal, and sinus (Ziegler et al ), 
600 

D 

Decortication, late, method of facilitating 
re evpanaion of lung following, 
in certain aspects of battle 
wounds of thoracic cavity 
(Jolmson), 26 

Deformities, nasal, and repair (PickreU), 846 

Depression, mental, and tension, changes m 
states of, following surgical 
section of certain frontal lobe 
pathways (A'^an Wagenen), 656 

Dermatologic aspects of amputation stumps 
(Herold), 804 

Differential spinal block (Sarnoff and Ar 
rowood), 150 

Disc, intervertebral, 443 (B Bev ) 

Disease, classic descriptions of, 312 (B Bev ) 
of nervous system in infancy, childhood 
and adolescence, 442 (^B Rev ) 
peripheral vascular, and causalgic states, 
use of tetraethvlammomum in 
(Berry et al ) , 525 

Dissecting diverticulitis of colon (Cohen and 
Matthews), 823 

Diverticulitis, dissecting, of colon (Cohen 
and Matthens), 823 

Dolichocolon (megaoolon, meclianisms and 
choice of treatment) (Scott and 
Serenati) , 603 

Duodenal ulcer, perforation of, during roent 
gen examination (Schilling), 
730 

Duodenum and head of pancreas, resection 
of, for carcinoma (Waugh and 
Clngott), 224 

Ihsgermmoma of oinrv (Custei), 520 
E 

Enibohsin, postoperative pulmonary (Smyth 
and GiUespie), 180 

Eudomne era, followup on 795 patients 
treated prior to, prostatic car 
emoma (Nesbit and Plumb), 
263 

thempi, patients treated by, prostatic 
carcinoma (Nesbit and Plumb), 
203 

Eiiteiitis, uheratue, experiments in (Sinaiko 
p and Necheles), 395 

'oplngcal achalasia or cardiospasm, treat 
nient of (Schiebel), 558 


Esophageal — Cont ’d 

atresia, congemfal, with tracheoesophageal 
istula (Wlute, Jr , and Bird 
song), 548 

Bsophngogastrostomy, treatment of cardio 
spasm by (Boll), 104 
of patients with achalasia (Gnmson et 
al ), 94 

Esophagus, congenital atresia of, with 
tracheoesophageal fistula, sur 
gical treatment of (Lam), 174 

Excisions, cortical, for relief of intractable 
pain in extremibes (Horrax), 
593 

with primary closure for pilomdal cyst and 
smus (Ziegler et al ), 690 

Exclusion operation, \alue of, in treatment 
of intestmal fistulas (Prob 
stem), 233 

Extremities, intractable pain m, cortical ex 
cisions for relief of (Horrax), 
593 

treatment of, following sudden failure of 
circulation (Murrays et al), 315 

P 

Facial fractures, multiple, method in man 
agemeut of (Campbell), 204 

Failure of circulation, sudden, treatment of 
extremities following (Murray 
et al ), 315 

Fingernail, removal of, spht thickness skin 
graft as covermg following 
(Hanrahan), 398 

Fingers, transplantation of toes for (Young), 
117 

Fistulas, arteriovenous, and arterial aneu 
rysms in military personnel 
(Shumacker, Jr, and Carter), 9 
intestinal, value of exclusion operation m 
treatment of (Probstein), 233 
tracheoesophageal, congemtal esophageal 
atresia with (White, Jr , and 
Birdsong), 548 

surgical treatment of congenital atresia 
of esophagus with (Lam), 174 
uretlirodiverticulovaginal, operative pro 
cedure for repair of (Scott and 
Ekas), 645 

Foam or gelatm sponge, cbnical and expen 
mental observations of use of 
(Jenkms et al ), 124 

Foot, arthrodesis of subtalus and midtarsal 
jomts of (Schwartz), 619 

Fracture, acute ankle injuries without, novo 
cam infiltration m treatment of 
(McLangldm, Jr ), 280 
hone grafting in treatment of, 444 (B 
Bev ) 

gangrene folloivmg, treated with lieparm 
papaverine, and intermittent 
venous occlusion (McLenn and 
Johnson), 324 

multiple facial, method in umnagemont of 
(Campbell), 204 
of jaiis, 162 CB Bel ) 
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Frontal lobe pnthwajs, certain, changes in 
states of mental depression and 
tension following surgical sec 
tion of (Van Wagenon), 050 

G 

Ganglia, autonomic, new method for produc 
ing blockade of, use of tetra 
etlijlammomum in peripheral 
vascular disease and causalgic 
states (Berry et al ), 525 

Ganglioneuroma, large retroperitoneal Inra 
bar, surgical removal of (Eoyn 
olds and Cantor), 571 

Gangrene following fracture treated with 
heparin, pnpn\enne, and in 
termittont i enous occlusion 
(McLean and Tohnson), 324 

Gastric secretion following thermal trauma, 
effect of atropine on (Nccheles 
et nl ), 382 

Gelatin sponge or foam, clinical and c\peri 
mental observations on use of 
(Jenkins et al ), 124 

Gluteal region, malignant granular cell nijo 
blastomn of (Ackerman and 
Phelps), 511 

Goats, effect of air lilast on, in caie (Shcl 
ley and Horvath), 493 

Graduate training program in surgerv, do 
velopment of (Harvej), 584 

Grafting, bone, in treatment of fractures 
444 (B Bcv) 

Grafts, split thickness skin, ns covering fol 
lowing removal of fingernail 
(Hanrahan), 398 

tenon and mortise, for bridging mctacar 
pal defects duo to gunshot 
wounds (Morns), 364 

Granular cell mjoblastoma, malignant, of 
gluteal region (Ackerman and 
Phelps), 511 

Gravimetric and colorimetric methods, statis 
tieal comparison of losses us 
determined by, blood loss in 
operations (Baronofsky et al ), 
761 

Gunshot uounds, tenon and mortise grafts 
for bndging metacarpal defects 
due to (Morris), 364 

H 

Hazards, anatomical, of linguleetomj (Boy 
den), 828 

Heart, two unusual cases of war wounds of 
(Samson), 373 

Hematologic factors, prognostic Bigmfieance 
of, especially prothrombin time 
(I) , experimental appendical 
peritonitis (Hay and Lock 
wood), 56 

Hemothorax, massive organizing (Jonas), 
168 

Heparan, papavonne, and intermittent venous 
occlusion, gangrene following 


Heparin — Cont hi 

fracture treated witli (ilcLean 
and Johnson), 324 

Hernm, bilateral popliteal (Sachs and 
Rubinsfem), 385 

Hospital, oicrsoas general, study of trau 
matic aneurysms seen in (Al 
bright and Van Hale), 452 
Hjdronephrosis (R^) (Hinmnn), 337 

I 

Incision, transverse abdominal, fundamcn 
fnls of technique in (Gnrd), 
217 

Infections, analjsis of experience with 
strcptonncin therapv m United 
States Armi Hospitals 
(DcBakei and Pulaski), 749 
Infiltration, novocain, in treatment of acute 
ankle injuries mthoiit fracture 
(McLaughlin, Jr ), 2S0 
Injuries, acute ankle, without fracture, novo 
cam infiltration in frcatnient of 
(kIcLaughbn, Jr), 280 
arterial, of warfare (Preston), 786 
studj of, in overseas general hospital, 
traumatic nncurj'sms seen m 
(Albright and Van Hale), 452 
Intervertebral disc, 443 (J? Bci ’ ) 

Intestinal fistulas, \nluc of exclusion opera 
tion in treatment of (I^ob 
stem), 233 

Intestine, largo, multiple invasive carcinomas 
of (Mider), 744 

Intmornl carcinoma, multicentnc origin of 
(Slaughter), 133 

Intrathoracic operations, alterations of blood 
following (Thomas et al ), 38 

J 

Jaws, fractures of, 162 (B Bev ) 

Joints, subtnius and midtarsal, of foot, 
arthrodesis of (Schwartz), 619 

L 

Large intcstmc, multiple invnsne carci 
nomas of (Midor), 744 
Lingulectomy, anatomical hazards of (Boi 
den), 828 

Lobe, frontal, pathways, changes in states 
of mental depression and ten 
sion following surgical section 
of (Van ‘Wagouen), 650 
Local sliock and treatment, dinical mam 
festations of (Thomson), 498 
Losses, nasal, repair of (Young), 670 
statistical comparison of, as determined 
t’y. gravimetric and colorimetric 
methods , blood loss in opera 
tions (Baronofsky et al ), 761 
Lumbar ganglioneuroma, largo retropen 
toneal, surgical removal of 
(i olds and Cantor), 571 
spinal arachn^, itis, cbnical mamfesta 
tions of (French), 718 
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Lung, re expanaioa of, follow ing late decor 
tieation, method of facilitating, 
in certain aspects of battle 
wounds of thoracic cavity 
(Johnson), 26 

Lymphatic obstruction, mesenteric, failure 
to produce ulcerative enteritis 
b> (Sinaiko and Necheles), 395 

M 

Management of multiple facial fractures, 
method in (Campbell), 204 
of pulmonary abscess (Woods and 
McGrath), 187 

MuMilarj sinus, adamantinoma of (Heatly), 
036 

Median neuntis, tardy median palsy, me 
dian thenar neuntis amenable 
to surgerj (Cannon and Love), 
210 

Meetings, review of recent, 160, 295, 431, 
579 

Megacolon, mechanisms and choice of treat 
ment (Scott and Serenati), 003 
Membranes, choleeystoduodenocobc (Ma 
honey), 704 

Mental depression and tension, changes in 
states of, following surgical 
section of certain frontal lobe 
jiathways (Van Wagenen), 656 
Mesenteric hmphatic obstruction, failure to 
produce ulcerative enteritis by 
(Smaiko and Neclielea), 395 
Metabolic alterations following thermal 
burns (VI) (Abbott et al ), 284 
Metacarpal defects due to gunshot wounds, 
tenon and mortise grafts for 
bridging (Morns), 304 
Midtarsal and subtalus joints of foot, ar 
throdesis of (Schwartz), 619 
Militarj personnel, arteriovenous fistulas and 
arterial aneurysms in (Shu 
macker, Jr, and Carter), 9 
Mortise and tenon grafts for bridging meta 
carpal defects due to gunshot 
wounds (Morns), 364 
Morton, Jolm J , birthdaj number, 583 748 
Multicentnc origin of intraoral carcinoma 
M 1 * (Slaughter), 133 

Multiple facial fractures, method in man 
agement of (Campbell), 204 
invasive cnrcmomas of large intestine 
(Slider), 744 

•wi ooiastoma, malignant granular cell, of 
gluteal region (Ackerman and 
Phelps), 511 

N 

^asal deformities and repair (Pickrell), 845 
losses, repair of (TouHg), 670 
LaiicuKr bone, carpal, treatment of non 
umon of (Sutro), 536 

AeopiaMns, malignant testicular (Nesbit and 
Lvnn), 273 

Neoplastic bilinri obstrL non (Dennis and 
Ynreo), 72 


Neiwous system, diseases of, in infancy, 
cluldliood and adolescence, 442 
(B Bev ) 

Neuritis, median, tardy median palsy, me 
dian thenar neruntis amenable 
to surgery (Cannon and Love), 
210 

Nitrogen and caloric intake, effect of alter 
ing, or of adnunistermg testos 
terone propionate on nitrogen 
balance (VI) , metabolic al 
terations foffowing thermal 
bums (Abbott et S ), 284 
Nonunion of carpal navicular bone, treat 
ment of (Sutro), 536 
Novocain infiltration in treatment of acute 
ankle injuries without fracture 
(McLaughlin, Jr ), 280 

O 

Obstruction, mesenteric lymphatic, failure to 
produce ulceratne enteritis by 
(Smaiko and Necheles), 305 
neoplastic biliary (Dennis and Varco), 72 
Occlusion, mterauttent venous, hepann and 
papavenne, gangrene following 
fracture treated with (McLean 
and Johnson), 324 

Omentum, primary torsion of (Altemeier and 
Holzer), 810 

Operations, blood loss in statistical com 
anson of losses as determmed 
y gravimetric and colonme 
trie methods (Baronofsky et 
al ), 761 

exclusion, value of, m treatment of mtes 
tinal fistulas (Probstein), 233 
intrathoraeic, alterations of blood follow 
mg (Thomas et al ), 38 
Operative procedure for repair of uretliro 
diverticulovagmal fistula (Scott 
and Bkas), 645 

preoperatne determmations, and histor 
ical renew of arthrodesis of 
subtalus and midtarsal joints 
of foot (Schwartz), 619 
treatment, technique, mdications and pit 
falls, m massive organizing 
hemothoraii. (Jonas), 16S 
Organizing hemothorax, maswe (Jonas), 16S 
Ovary, djsgerminoma of (Custer), 620 
Oierseas general hospital, stadj of trauma 
tic aneurysms seen in (Albright 
and Van Hale), 452 

P 

Pam, intractable, m extremities, cortical ex 
visions for relief of (Horrax), 
593 

Palsv, tardx median, median neuntis, me 
dian thenar neuntis amenable 
to surgen (Cannon and Lovej, 
210 

Pancreas head of, ami duodenum rc'cetion 
of for caremom i (V augh and 
Clagett), 224 
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Panoreatic nnd aminillarj cancers, improved 
type of radical pancrcaticoduo 
dcnectomj for, in neoplastic 
biliary obstruction (Dennis and 
Varco), 72 

Paucreaticoduodenectoni}, radical, for am 
puUarv nnd pancreatic cancers, 
improied tjpe of, in neoplastic 
biliary obstruction (Dennis and 
Varco), 72 

standnrdir^tion of reconstruction after 
(Pcarsc), 003 

Papal erme, heparin, nnd intcnnittont venous 
occlusion, gangrene follow lug 
fracture treated with (JJcLcan 
and Johnson), 324 

Paralysis, prolonged simpathetic, method for 
chemical jiroduction of (Rns 
musicu and Alcssi), JOO 
Parotitis acute sLcondari (Altcmeier), 191 
Patient, surgical, chenneal alterations oc 
curving in, and interpretations 
(Abbott), 770 

Pauchet tcsluiiquc of cnlostonij closure 
(Sanders and Ilulpcnu), 82 
Peiiicillm phthahlsulfathia/ole antagonism 
(Poth et nl ), 147 

Perforation of duodenal ulcer during roent 
gen examnuition (Schilling), 
730 

Perimal prostntectomi , radical, for carci 
noma of prostate (Ormond), 
237 

Peripheral vascular disease nnd causalgic 
states, use of tetrnethvlam 
luonium in (Berrv ct al ), 525 
Peritonitis, experimental appendical (I) 
(lia) and Lockwood), 5o 
use of streptomycin in (Murphy et nl), 
445 

Philiiipine Islands battle casualties from 
(Conwnj and Coldvvater), 482 
Phthalv Isulfathiazole penicilhu antagonism 
(Path et It} ), 147 

Pilomdal evst nnd smiis (Ziegler ot al ) 090 
Plaster of Pans technique, 102 (B Jlev ) 
Plastic and general surgerv, with emphasis 
on war injuries, 102 (B Jiev ) 
surgery, role of cancellous bone in (Qor 
don), 202 

Plating, bone, new method of (Wenger), 541 
Pneumoperitoneum treatment, 864 (B Bev ) 
Popliteal hernia, bilateral (Sachs and Bub n 
stem), 385 

Postoperative pulmonarj embobsm (Smjth 
and Qillospio), ISO 

Prefatorv note to John i Morton birthday 
volume (Wliipple), 583 
Preoperntive determinations, operative pro 
cedures, and lustoneal review of 
arthrodesis of subtalus and mid 
tarsal joints of foot (Scliwartz), 
619 

President’s address The surgeon an indi 
vadnabst (Graham), 163 


Primnrj closure, excision with, for pilo- 
nidal ejst and sinus (Ziegler et 
al ), 090 

Prostate, i arcuiomn of, radical perineal 
prostaloctomv for (Ormond), 
257 

Prostata i arcinoma (iSTeshit and Plumb), 
203 

Prosthesis, ainputiition, 12 (II I^ci ) 

Prothrombin time, prognostic significance 
of lertain hematologic factors 
(I), ciponmcntnl appendical 
peritonitis (Knv and Lock 
wood), 50 

Psoudosrcola, construction of (Person), SOS 

Pulmonarj abscess, management of (Woods 
and McGrath), 387 

embolism, iiostoporativo (Snivth anil Gil 
Icsinc), 180 

B 

Riduiil ))eriiiea! prostutictomv for card 
noma of prostate (Ormond^, 
257 

Be idj nmdc tantalum crunioprosthcsis, moth 
oil of cranioplasty using 
(MacKnj and Russell), 830 

Uceonstrui tion after pniicrcnticoduodenec 
tomj, standardization of 
(Ponrsc), 003 

of war wounds of lolon and rectum (ilnm 
ilton and Cvttnnnch), 237 

Rcsjtnm and colon, reconstruction of war 
wounds of (Hamilton nnd tat 
launch), 237 

Be expansion of lung following late decor 
ticntion, method of facilitating, 
m certain aspects of battle 
wounds of thoracic cavity 
(Johnson), 20 

Bciuov il, surgical, of large retroperitoneal 
lumbar ganglioneuroma 
(Rej-nohls nnd Cantor), 571 

Repair of nasal deformities (PicKrdl), 845 
losses (5oung), 070 

urethrodivcrticulovngmal fistula, operative 
procedure foi (Scott nnd 
Ekas), 645 

Resection of duodenum nnd head of pan 
crens for carcinoma (Wangh 
and Clagett), 224 

Retrojieritoneal lumbar gnnglioueuroma, 
largo, removal of (Eevniolds and 
Cantor), 571 

Review of recent meetinges, loO, 295, 431, 
579 

Roentgen examination, perforation of duo 
denal ulcer during (Schilling), 
730 

S 

Secretion, gastric, following thermal trauma, 
effect of atropine on (Necheles 
et al ), 382 , 
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Sf>etion, surgical, of certain frontal lobe 
pathways, clianges in states of 
mental depression and tension 
following (Van IVagenen), 650 
Shock, local, and treatment, chnical mam 
festations of (Thomson), 498 
Sinus and pdomdal cj st (Ziegler et al ), 099 
moxillarj, adamaiitinoma of (Heatly), 636 
Skin graft, split thickness, as covering fol 
lowing removal of fingernail 
(Hanrahan), 398 

Spinal araclinoiditis, lumbar, clinical mam 
festations of (Frencli), 718 
block, differential (Samoff and Arronood), 
160 

Spht tluckness skm graft as covering fol 
lowing removal of fingernail 
(Hanrahan), 398 

Sponge, gelatm, or foam, clmical and ex 
penmontal observations on use 
of (Jenkins et al), 124 
Standai dilation of reconstruction after pan 
creaticoduodenectomy (Pcarse), 
603 

Statistical companson of losses as deter 
mined by granmetnc and col 
onmetrio methods, blood loss 
m operations (Baronofsky et 
al), 761 

Stoma, colostomy, closure of (Gregg and 
Mosely), 388 

Streptomycin therapy in United States Army 
Hospitals, analysis of experi 
ence with (DeBakey and Pu 
laski), 749 

use of, in experimental peritonitis 
(Murphy et al ), 445 

Stumps, amputation, dermatologic aspects of 
(Herold), 804 

Subclavian artery, costoclavicular compres 
Sion of, simulating arterial 
aneury sm (Shnmacker, Jr ), 478 
SubtaluB and midtarsal yomts of foot, ar 
throdesis of (Schwarts), 019 
Surgeon — an indiiadualist (president’s ad 
dress) (Graham), 163 
Surgery , clinical traumatic, 442 (J5 Eev ) 
general and abdominal, section on, of 
Amencan Medical Association, 
report of 1940 meeting pf (Lin 
ton), 679 

and plastic, with emphasis on war in 
Junes, 102 (B Bev ) 

graduate training program in, dcielopmcnt 
of (Harvey), 584 

median thenar neuritis amenable to, tardy 
median palsy , median neuritis 
(Camion and Loro), 210 
P astic, role of cancellous bone m (Gor 
5,^ don), 202 

argical patient, chemical alterations occur 
ring in, and interpretations 
(Abbott), 770 

aioinl of large retroperitoneal lumbar 
ganglioneuroma (Remolds and 
Cantor), 571 


Suigical — Cout d 

therapy for coarctation of aorta, technical 
considerations in (Gross), 1 
treatment of congenital atresia of esoph 
agus with tracheoesophageal 
fistula (Lam), 174 

of hy droncplirosiB (PV) (Hinman), 337 
Surgically ti-cated patients, nith esophageal 
achalasia or cardiospasm (Sehio 
bel), 558 

Simputhctic paralysis, prolonged, method for 
chemical production of (Has 
inussen nud Alessi), SCO 

T 

Tantalum cranioprostliesis, method of cranio- 
plasty using (MncKny and Bus- 
sell), 830 

Tardy median palsy, median neuritis, me 
dmn thenar neuritis amenable 
to surgery (Cannon and Love), 
210 

Technique, Pauchet, of colostomy closure 

(Sanders and Hnlpenn), 82 
Tenon and mortise grafts for bridging meta 
carpal defects duo to gunshot 
wounds (Morns), 364 

Tension and mental depression, changes in, 
following Burncal section of 
certain frontal lobe pathways 
(Van Wagenen), 650 

Testicular neoplasms, malignant (Nesbit 

and Lynn), 273 

Testosterone piopionate, effect of admmis 
tering, or of altermg nitrogen 
and caloric intake, on nitrogen 
balance (VI) , metabolic alter 
ntions folloivmg thermal bums 
(Abbott et al ), 284 

Tctraethilammomum, use of, in peripheral 
vascular diseaso and causnlgic 
states (Berry et al ), 525 
rtieiiar nountis, median, amcnnblo to sur 
gery , tardy median palsy , mo 
dian neuritis (Cannon and 
Love), 210 

Therapy, streptomycin, in United Slates 
Army Hospitals, analysis of ex- 
perience with (DoBukoy and 
Pulaski), 749 

surgical, for coarctation of iiorbi, tcolinic,il 
considerations m (Gross), ] 
flicrmnl bums, motubolic altoralions follow 
ing (VI) (Abbott ct al ), 284 
trauma, effect of atropine on gastric so 
crotion following (Nechcles ct 
al ), 382 

Tlioraeic cavity, certain nspccta of battle 
wounds of (Tolinson), 20 
3 ocs, transplnntution of, for fingers 
(loung), 117 

Torsion, priiniry, of omentum (Alicmeier 
and Hober), 810 

Trill lit o< ooplmgp il tiMtula, congenital eso 
plmgeal atresia with (Mliitc, 
Jr nnd Birdsong), 548 
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Tracheoesophageal fistula — Coat d 

surgical Ircatmcnt of congeartal atresia 
of esophagus with (Lam), 174 

Training, graduate, Jcvolopmont of pro 
gram of, in surgerj (Harvey;, 
584 

Transplantation of toes for fingers (Young), 
117 

Transverse abdominal incision, fundamentals 
of tecimiquo in (Gurd), 217 
colostomy (Falbs), 249 

Trauma, thermal, effect of atropine on gas 
trie secretion following (Neche 
Ics ct al ), 382 

Traumatic aneurysms (Albright and Van 
Hale), 452 

surgery, clinical, 442 (B Bev ) 

Treatment for local shock (Thomson), 498 
pneumoperitoneum, 804 (H Bev ) 
surgical, of hjdroncphrosis (IV) (Ilin 
man), 337 

U 

JJlccr, duodenal, perforation of, during roent 
gen examination (Schilling), 
730 

Ulcerative enteritis, experiments in (Sinaiko 
and Necheles), 395 

•United States Army Hospitals, anahsis of 
experience aith streptomycin 
therapy in (DeBnkcj and Pu 
laski), 749 

•Umversity Surgeons, Soeietv of, 1 101 
annual meeting of (Dennis), 100 


Urethrodncrticuloiaginal fistula, openituo 
procedure for repair of (Scott 
and Ekas), 045 

V 

Vascular disease, peripheral, and causalgic 
states, use of tetraethylnmmoni 
um in (Berrj ct al ), 525 

Venous occlusion, intermittent, heparin, and 
papal orme, gangrene follonmg 
fracture treated with (McLean 
and Johnson), 324 

W 

War injuries, cmpliasis on, uith general and 
plastic surgerj, 102 (B Bev) 
wounds of colon and rectum, reconstruct 
tion of (Hamilton and Cat 
fanach), 237 

heart, two unusual cases of (Samson), 
373 

Warfare, arterial injuries of (Preston), 780 

Wounds, battle, of thoracic cavitj, certain 
aspects of (Johnson), 20 
gunshot, tenon and mortise grafts for 
bridging metacarpal defects due 
to (Morris), 304 

war, of colon and rectum, reconstruction 
of (Hamilton and Cattnnach), 
237 

heart, two unusual cases of (Samson), 
373 
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Blockade of autonomic ganglia, non method 
for producing, use of tetra 
ethi lammonium in peripheral 
^n8cular disease and causalgic 
states (Berrj et al ), 525 
Blood, alterations of, following intrathorncic 
operations (Thomas ct al ), jS 
loss in operations, statistical comparison 
of losses ns determined In 
gravimetric and colorimetric 
metliods (Baronofskj et al ), 
761 

Bone, c incelious, role of, in plastic surgorj 
(Gordon), 202 

uirpal navicular, treatment of nonunion 
of (Sutro), 536 

grafting m treatment of fractures, 444 
(B Jlev) 

plating, new method of (Wenger), o-ll 
Book reviews, 162, 312, 442 444, 864 
Books receiv^, 312 314 
Breast, problem of cancer of (Stabins), 684 
Bums, thermal, metabolic alterations follow 
ing (VI) (Abbott et al), 284 

C 

Caloric and nitrogen intake effect of alter 
mg, or of administering tos 
tosterone propionate on nitro 
gen balance (VI) , nietaboho 
alterations following thermal 
bums (Abbott et al ), 284 
Cancellous bone, role of, m plastic surgen 
(Gordon), 202 

Cancer, ampullarj and pancreatic, improved 
type of radical panereaticoduo 
denectomy for in neoplastic 
bibary obstruction (Dennis and 
Varco), 72 

of breast problem of (Stabins), 084 
Caremoma, intraoml, multicentric origin of 
(Slaughter), 133 

multiple invasive of large intestine 
(Mider), 744 

of prostate, radical penneal prostatectomy 
for (Ormond), 257 
prostatic (Nesbit and Plumb), 263 
resection of duodenum and bead of pan 
creas for (Wnugli and Clagett), 
224 

Cardiospasm or acbalasm, esophageal, treat 
ment of (Schiebel), 558 
treatment of, by esopliagogastrostomj 
(Bell), 104 

Carpal navicular bone, treatment of non 
union of (Sutro), 536 
Casualties, battle, from Pluhppmo Islands 
(Conwav and Coldwater), 482 
Causalgia, use of, for cliemical production 
of prolonged sympathetic pa 
ralvsis (Rasmussen and Alessi), 
360 

Causalgic states and peripheral vascular dis 
ease, use of tetmethylaiMO 
nium in (Berrj et al ), 525 
Cave, air blast effect in (Shellev and Hor 
vath), 493 


Central Surgical Association, Ki • 311 
meeting of (Ransom), 295 
Chemical alterations occurring in surgical 
patient and interpretations ( Ab 
bolt), 770 

production of prolonged sjinpathetic pa 
mljsis, method for (Rasmussen 
and Alessi), 360 

Cliildhood, infancj, and adolescence, diseases 
of nervous s^8tem in, 442 (J5 

JiCl' ) 

Cliolecvstonterostomj and choledoclioenterus 
tomv, simultaneous (Morton et 
al), 820 

Cholccvstoduodcnocolic inembnine< (Ma 
lionev), 704 

Choledoclioonterostoniv and cholecjstciiteros 
tomv, simultaneous (Morton ct 
al )* 820 

Circulation, collateral, in arteriovenous fis 
tulns and nrtcnnl aneurisms in 
military personnel (Shumneker, 
Jr, nnd Carter), 9 

sudden failure of, treatment of e\tremi 
tics following (Miirrav et nl ), 
315 

Cbiiical iiianifcstntions of local shock and 
Irenfment (TJiomson), 498 
Closure, colostomv, Pnuchet tcdmique of 
(Sanders nnd Hnlperm), 82 

of colostomy stoma (Gregg nnd Moselv), 
dSS 

pnmarj, cvcision with, for pilonidal cyst 
nnd smns (Ziegler et nl ), 090 
Coarctation of aorta, technical considera 
fions in surgical therapy for 
(Gross), I 

Collateral circulation in arteriovenous tis 
tulns nnd arterial aneurysms 
in militarv personnel (Shu 
macker, Jr , and Carter), 9 
Colon and rectum, reconstruction of war 
wounds of (Hamilton and Cat 
tannch), 237 

dissecting diverticulitis of (Cohen and 
Matthews), 823 

Colorimetric find gravimetric methods, stn 
tistical comparison of losses as 
determined bv , blood loss in 
operations (Baronofskj et al ) 
761 

CoIostoniT closure, Pnuchet technique of 
(Sanders and Halpenn), 82 

stoma, closure of (Gregg nnd Moselv), 
388 

tmnsvorsc (Fallis) 249 
Compression, costoclaviculnr of subclavian 
artery simulating arterial anon 
rysm (Shumacker, Jr ), 478 
Congenital esophageal atresia with tracheo 
esophageal fistula (Wliite, Jr , 
and Birdsong), 548 
surgical treatment of (Lam), 174 
Construction of pseudonreola (Berson), 818 
Cortical excisions for relief of intractable 
pain in extremities (Horrax) 

593 
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CostoclaMCulni Lonipression of subclavian 
nrten simulating arterial ancu 
ryam (Shumneker, Tr ), J78 
CraniopluBti , metliod of, usmg rendj 
made tantalum cranioprosthesia 
(MaeKaj and Bussell), 830 
OmmoproBtlicHis, read a made tantalum, 
metlmd of cranioplnatj using 
(Maclvai and Bussell), 830 
Curare — ^rational use is adjunct to nnesthe 
sm (Cullen), 200 

Crst, pilonidal, and sinus (Zieglei et nl ), 
GOO 


D 

Decortication, late, method of facditntmg 
re expansion of lung following, 
in certain aspects of battle 
wounds of thoracic cavitj 
(Johnson), 26 

Deformities, nasal, and repair (PickreU), 845 

Depression, mental, and tension, changes in 
states of, following surgical 
section of certain frontal lobe 
pathways (Van Wagenen), 65G 

Dermatologic aspects of amputation ^imps 
(Herold), 804 

DifferenDal spinal block (Snmoff and Ar 
rowood), 150 

Disc, intervertebral, 443 (B JRev ) 

Disease, classic descriptions of, 312 (B JRev ) 
of nervous system in infancj, childhood 
and adolescence, 442 Bev ) 
peripheral vascular, and causalgic states, 
nae of tetraethj lammonium in 
(Berry et al ), 525 

Diwsectmg diierticulitis of colon (Cohen and 
Matthews), 823 

Diverticulitis, dissecting, of colon (Cohen 
and Matthews), 823 

Dohchocolon (megacolon, mechanisms and 
choice of treatment) (Scott and 
Serena ti), 003 

Duodenal ulcei, perforation of, during roent 
gen examination (Schilling), 
730 

Duodenum and head of pancreas, reseebon 
of, for carcinoma (Waugh and 
Clagett), 224 

fh sgonninoiiia of oiiiri (Custer), 520 
E 

Embolism, postopcmtne pulmonarj (Snijth 
and Gillespie) ISO 

Eiidotrmc era, followup on 795 patients 
treated prior to, prostatic car 
emoma (Keabit and Plumb) 
2G3 

thoiapi patients Iroitcd bt prostatic 
caremonm (Nc»lnt ami Plumli) 
203 

Iiitoritw nhoratiM cxjarnmnts in (Mimiko 
and Nccheles), 05 

E'opliage il aiha!a“ia or cardiospii'in treat 
mint of (‘'cliicholl 


Esophageal — Cont ’d 

atresia, congenifal, with tracheoesophageal 
fistula (Wlute, Jr, and Bird 
song), 548 

Bsophngogastrostomy, treatment of cardio 
spasm by (Bell), 104 
of patients with uchalaBia (Gnmson et 
al), 94 

Esophagus, congenital atresn of, with 
tracheoesophageal fistula, sur 
gical treatment of (Lam), 174 

Excisions, cortical, for relief of intractable 
pam in extremities (Horrax), 
593 

with primary closure for pilomdal cyst and 
sinus (Ziegler et al ), 1590 

Exclusion operation, lalue of, in treatment 
of intestinal llstulna (Prob 
stem), 233 

Extremities, intractable pam m, cortical ex 
cisions for rebef of (Horrax), 
593 

treatment of, following sudden failure of 
circulation (Murray et al), 315 


F 


Facial fractures, multiple, method in man 
agement of (Campbell), 204 

Failure of circulation, sudden, treatment of 
erfcremities follomng (Murray 
et al), 815 

Fmgemail, removal of, split thickness skin 
graft as covermg follomng 
(Hanrahan), 398 

Fingers, transplantation of toes for (Young), 
117 


Fistulas, artenovenous, and arterial aneu 
rysms in military personnel 
(Shnmacker, Jr, and Carter), 9 
intestinal, value of exclusion operation in 
treatment of (Probstem), 233 
tracheoesophageal, congenital esophageal 
atresia with (IVhito, Jr, and 
Birdsong), 548 

surgical treatment of congenital atresia 
of esophagus with (Lam), 174 
urethrodiverticulovaginal, operative pro 
cedure for repair of (Scott and 


Ekas), 045 

m or gelatin sponge, clinical and expen 
mental observations of nso of 
(Jenkins et nl ), 1-4 
t, arthrodesis of subtnius and midtarsal 
joints of (SeUwartx), GIO 
eturc, acute anUo injuries “ 

cam infiltration m treatment of 
(McLaughlin Jr ), 280 
one grafting in treatment of 441 ( 

angrinc folUAng rant tent 
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Frontnl IoIm path■^TQ^8, certain, changes in 
states of mental depression and 
tension follow mg surgical sec 
tion of (Van 'Wagenen), 050 

G 

Ganglia, autonomic, non method for produc 
mg blockade of, use of tetra 
othjlammonium in peripheral 
vascular disease and causalgic 
states (Berry et al ), 525 

Ganglioneuroma, large retroperitoneal lum 
bar, surgical removal of (Koj-n 
olds and Cantor), 571 

Gangrene following fracture treated with 
heparin, papaverine, and in 
tcrmittent v enous occlusion 
(McLean and Tolmson), 324 

Gnstnc secretion following thermal trauma, 
effect of atropine on (Necheles 
et al), 382 

Gclntm sponge or foam, clinical and expert 
mental observations on use of 
(Jenkins et al ), 124 

Gluteal region, malignant granular ccU mjo 
blastoraa of (Ackerman and 
Phelps), 511 

Goats, effect of air blast on, m cave (Shel 
ley and Horvath), 493 

Graduate traimng program in surgorj, de 
volopment of (Harvej), 584 

Grafting, bone, in treatment of fractures 
444 (B Bev ) 

Grafts, split thickness skin, ns covering fol 
lowing removal of fingornnil 
(Hanmlmn), 398 

tenon and mortise, for bndging metacar 
pal defects due to gunshot 
wounds (Morns), 364 

Granular cell mjoblastoraa, malignant, of 
gluteal region (Ackerman and 
Phelps), 511 

Gravimetnc and colonmetnc methods, statis 
tical comparison of losses as 
determined by, blood loss in 
operations (Baronofsky et al ), 
761 

Gunshot wounds, tenon and mortise grafts 
for bndging metacarpal defects 
due to (Morris), 364 

H 

Hazards, anatomical, of lingulectomy (Boy 
den), 828 

Heart, two unusual cases of war wounds of 
(Samson), 373 

Hematologic factors, prognostic significance 
of, especially prothrombin time 
(I) , experimental appendical 
pentomtis (Haj and Lock 
wood), 56 

Hemothorax, massive organizing (Jonas), 
168 

Hepann, papaverine, and intermittent venous 
occlusion, gangrene following 


i Heparin — Cont'd 

1 fracture treated with (McLean 

I and Johnson), 324 

Hernia, bilateral popliteal (Sachs and 
Rubinstein), 385 

Hospital, overseas general, study of trau 
matic aneurisms seen in (Al 
bright and Van Hale), 452 
Hydronephrosis (IV) (Hinman), 337 

I 

Incision, transverse abdominal, fundamen 
tals of technique m (Gurd), 
217 

Infections, analj-sis of experience with 
streptomvcin therapj in United 
States Army Hospitals 
(DeBnkej and Pulaski), 749 
Infiltration, novocain, in treatment of acute 
ankle injuries without fracture 
(McLangldin, Jr ), 280 
Injuries, acute ankle, without fracture, novo 
cam infiltration in treatment of 
(McLaughlin, Jr ), 280 
artona], of warfare (Preston), 780 
studj of, in ov erseas general hospital , 
traumatic aneurjsnis seen in 
(Albnght and Van Hale), 452 
Intenertebml disc, 443 (B Bev) 

Intestinal fistulas, value of exclusion opera 
tion m treatment of (Prob 
stem), 233 

Intestine, largo, multiple invasive carcinomas 
of (Midcr), 744 

Intraoral carcinoma, multicentric origm of 
(Slaughter), 133 

Intrathoracie operations, alterations of blood 
following (Thomas et al ), 38 

J 

Jaws, fractures of, 162 {B Bev ) 

Joints, subtalus and midtarsal, of foot, 
arthrodesis of (Schwartz), 619 

L 

Large intestine, multiple invasive carci 
nomas of (Midor), 744 
Lingulectomy, anatonucal hazards of (Bov 
den), 828 

Lobe, frontal, pathways, changes in states 
of mental depression and ten 
Sion following surgical section 
of (Van Wagenen), 656 
Local shock and treatment, climenl mom 
festations of (Thomson), 498 
Losses, nasal, repair of (Young), 670 
statistical comparison of, as determined 
by, gravimetnc and colorimetric 
methods, blood loss in opera 
tions (Baronofsky et al), 761 
Lumbar ganglioneuroma, large retropen 
toneal, surgical removal of 
(l olds and Cantor), 571 
spinal arachnu itis, clinical manifesta 
tions of (French), 718 
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Lung, re expansion of, following late decor j 
tication, method of facilitating, 
in certain aspects of battle 
wounds of tliomoic cavity 
(Johnson), 20 

L-vmphatic obstruction, mesenteric, failure 
to produce lilcerntive enteritis 
by (Smaiko and Nccheles), 395 

M 

Management of multiple facial fractures, 
method in (Campbell), 204 
of pulmonary abscess (“Woods and 
McGrath), 187 

Maxillary sinus, adamantinoma of (Heatly), 
030' 

Median neuritis j tardy median palsy, me 
dian thenar neuritis amenable 
to surgery (Cannon and Love), 
210 

Meetmgs, review of recent, 100, 295, 431, 
579 

Megacolon, mechanisms and choice of treat 
ment (Scott and Serenati), 003 
Membranes, choleoystoduodenocolic (Ma 
honey), 704 

Mental depression and tension, changes in 
states of, following surgical 

section of certain frontal lobe 
pathways (Van Wagenen), 050 
Mesenteric lymphatic obstruction, failure to 
produce ulcerative enteritis by 
(Sinaiko and Necheles), 395 
Metabolic alterations following thermal 

bums (VI) (Abbott et al ), 284 

Metacarpal defects due to gunshot wounds, 

tenon and mortise grafts for 

bridging (Morris), 304 
Midtarsal and subtalus jomts of foot, ar 
throdesis of (Schwartz), 019 
Mihtary personnel, arteriovenous fistulas and 
arterial aneurysms m (Shu 
macker, Jr, and Carter), 9 
Mortise and tenon grafts for bridging meta 
carpal defects due to gunshot 
wounds (Morris), 304 
Morton, John J, birthday number, 583 748 
Multicentric origin of intraoral carcinoma 
(Slaughter), 133 

Multiple facial fractures, method in man 
agement of (Campbell), 204 
mvasne carcinomas of large intestine 
(Mider), 744 

Mioblastomn, malignant granular cell, of 
gluteal region (Ackerman and 
Phelps), 511 

N 

^asal deformities and repair (Pickrell), 845 
losses, repair of (Young), 070 
Aavicular bone, carpal, treatment of non 
union of (Sutro), 536 

hcoplasms, malignant testfcular (Nesbit and 
Lvnn), 273 ;"® 

Aeophistic biliarv obstrcLfion (Dennis and 
Varco), 72 


Nervous sj stem, diseases of, in infancy, 
childhood and adolescence, 442 
{B Bev ) 

Neuritis, median, tardy median palsy, me 
dian thenar neuritis amenable 
to surgery (Cannon and Love), 
210 

Nitrogen and caloric intake, effect of alter 
mg, or of admmistermg testos 
terone propionate on nitrogen 
balance (VT) , metabolic al 
terations following thermal 
burns (Abbott et al ), 284 
Nonuniou of carpal navicular bone, treat 
ment of (Sutro), 530 
Noioeain infiltration in treatment of acute 
ankle injuries without fracture 
(McLaughlin, Jr ) , 280 

O 

Obstruction, mesenteric lymphatic, failure to 
produce ulcerative enteritis by 
(Smaiko and Neoheles), 395 
neoplastic bibarv (Dennis and Varco), 72 
Occlusion, intermittent venous, hepann and 
papaverine, gangrene foUomng 
fracture treated with (McLean 
and Johnson), 324 

Omentum, primary torsion of (Altemeier and 
Holzer), 810 

Operations, blood loss in statistical com 
anson of losses as determined 
y gravimetric and colonme 
trie methods (Baronofsky ot 
al ), 761 

exclusion, value of, m treatment of rates 
tinal fistulas (Probstein), 233 
ratrathoracic, alterations of blood foUow 
rag (Thomas et al ), 38 
Operative procedure for repair of uretliro 
diverticulovagpnal fistula (Scott 
and Ekas), 645 

preoperative determinations, and histor 
ical review of arthrodesis of 
subtalus and midtarsal joints 
of foot (Schwartz), 619 
treatment, teclraique, indications and pit 
falls, in massive organizing 
hemothoiax (Jonas), 168 
Organizing hemothorax, massive (Jonas), 168 
Ovary, djsgerminoma of (Custer), 520 
Overseas general hospital, study of trauma 
tic aneurysms seen in (Albright 
and Van Hale), 452 

P 

Pam, intractable, in extremities, cortical ex 
cisions for relief of (HorraxL 
593 

Palsx, tardy median, median neuritis, me 
dian thenar neuritis amenable 
to surgery (Cannon and Love), 
210 

Pancreas, head of, and duodenum, resection 
of for carcinoma (Waugh and 
Clagett), 224 
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Tracheoesophageal fistula — Cent <] 

surgical treatment of eongemtal atresia 
of esophagus with (Lam), 174 

Traming, graduate, development of pro 
gram of, in surgery (Harvey;, 
584 

Transplantation of toes for fingers (Young), 
117 

Transverse abdominal incision, fundamentals 
of technique in (Gurd), 217 
colostomy (PaUis), 245 

Trauma, thermal, effect of atropine on gas 
trie secretion following (Ncchc 
Ics ct al ), 382 

Traumatic aneurysms (Albright and Van 
Halo), 452 

surgery, clinical, 442 (ff Bev ) 

Treatment for local shock (Thomson), 498 
pneumopcntoncura, 8G4 (ff Jicv ) 
surgical, of hydronephrosis (TV) (Hm 
man), 337 

U 

471cer, dubdenal, perforation of, during roent 
gen examination (Schilling), 
730 

Ulcerative enteritis, experiments in (Sinaiho 
and Nechelcs), 393 

United States Army Hospitals, analjsis of 
experience i\ith streptomycin 
therapy in (DeBakej and Pu 
loski), 749 

■University Surgeons, Society of, 1 101 
annual meeting of (Dennis), 160 


Urethrodiierticuloinginal fistula, operative 
procedure for repair of (Scott 
and Ekas), 045 

V 

Vascular disease, peripheral, and causalgic 
states, use of tetraethylammoni 
um in (Berrj et al ), 525 

Venous occlusion, intermittent, heparin, and 
papaverine, gangrene following 
fracture treated with (McLean 
and Johnson), 324 

W 

War in 3 urics, emphasis on, iiith general and 
plastic surgery, 102 (B Bev) 
wounds of colon and rectum, reconstruct 
tion of (Hamilton and Cat 
tanach), 237 

heart, two unusual ca=es of (Samson), 
373 

Warfare, arterial injuries of (Preston), 786 

Wounds, battle, of thoracic cavity, certain 
aspects of (Johnson), 26 
gunshot, tenon and mortise grafts for 
bridging metacarpal defects due 
to (Slorris), 364 

war, of colon and rectum, reconstruction 
of (Hamilton and Cattanach), 
237 

heart, two unusual cases of (Samson), 
373 
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immediate use AUvays a new, sharp needle and an 
accurate dose Supply hasn’t ahravs met demand, 
we know, but heavily increased production has 
now almost completely solved this problem 
Abbott Laboratomes, North Chicago, Illinois 

*T M Reg Becton Dickinson 5. Co 

nbbotrs Penicillin in Oil and IUok 



CARTRIDDE SYRINGE 



UNCIE AUNT GRANDMA GRANDPA 



FATHER MOTHER BROTHER SISTER 



■7 1 


NEPHEW 




DAUGHTER 



hat one gift would please them all ? 


No matter what their tastes their hobbies their likes 
or dislikes there’s one gift that will please them, each and 
ever)’’ one 

That gift IS a United States Savings Bond 

This Christmas, put at least one Savings Bond under the tree 

for someone you love 


Contributed b) this magazine in co-operation 
with the Magazine Publishers of America as a public sen ice 
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THE CLfNICAL STUDtES OF THE LATE GEORGE P. PITKIN, M D. 
Edited by James L. Soufbworth, M D , an <J Rob«r» A. Htngton, W. D. 


A VALUABLE 

NEW 

BOOK! 





LOCAL-SPINAL-CAUDAL-REFRIGERATION 
THERAPEUTIC NERVE BLOCK 

A uDictue coverage of all anesthesia other than general anes 
thesta. In addtuon to modern nerve block technics apphcable 
to all parts of the body, the text presents well tested methods 
for local, spinal, caudal and refrigeration anesthesia. Basic 
neuroanatomy, pharmacology, and physiology ate covered tn 
detail as they pertain to anesthesia with local agents 

The anthontative material on contioaous spinal anesthesia is 
contributed by the originator of the techmc, Wilham T 
Lemmon. A monumental section on Spinal Anesthesia is 
presented by Dr Louis A Palmer 
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You Should Subscribe Now 
for These Special Journals 


American Journal of Obstetrics 
and Gynecology 

Representing: The American GjnecoloBl- 
cal Society The American Association of 
Obstetricians Gynecologists and Abdomi- 
nal Surgeons and nine other societies 
Editors Geo "W Kosmak, M D Asso- 
ciate Editors Howard C Taylor Jr 
M.D and Wm J Dleckraann M D 
Published monthly Subscription rates 
Domestic and for the Pan-American 
Countries $10 00 Canada and other For- 
eign Countries $11 00 a year 


The Journal of Pediatrics 


The Journal of Thoracic Sur- 
gery 

Representing The American Association 
for Thoracic Surgery E A. Graham 
M D Editor Brian Blades M.D and 
Richard H Mead Jr M D Associate 
Editors, 

Advlsoiy Editorial Bpard John Alex- 
ander M D Edward Wm Archibald 
M D Edward D Churchill M.D iJeo 
Eloesser M.D Stuart W Harrington 
M D Howard Dlllenthal M D Rudolph 
Matas M D 

Published bimonthly Subscription rates 
Domestic and for the Pan-American Coun- 
tries $7 50 Canada and other Foreign 
Countries $8 00 a year 



OfSolal organ for The American Acad- 
emy of Pediatrics Editors Borden S 
Veeder M,D . and Hugh McCulloch M D 
Published monthly Subscription rotes 
Domestic and for the Pan-American Coun- 
tries $8 60 Canada, and other Foreign 
Countries, $9 60 a year 


The Journal of Laboratory and 
Clinical Medicine 

Carl V Moore M D , Editor Associate 
Editors W C MacCarty M D T B 
Magath M.D Victor C Myers Ph D 
Edward Muntwyler Ph.D George Herr- 
mann M D Clifford J Barborko, M D 
Russell L Haden M D John A. Kolmer 
M,D M. H Soule Sc.D Paul R. Cannon 
M D Arnold D Welch Ph D M D 
Frederick J Stare M D 
Published monthly Subscription rates 
Domestic and for the Pan-American Coun- 
tries $8 50 Canada, and other Foreign 
Countries $9 60 a year 


American Journal of Syphilis, 
Gonorrhea and Venereal 
Diseeises 


American Heart Journal 


A Journal for the study of circulation 
Published monthly under the editorial 
direction of The American Heart Associa- 
tion EdItor-in-Chlef Thomas M Mc- 
Millan M D Associate Editors Wallace 
M. Tater M D Samuel Bellet M D 
Louis Laplace M D 

Subscription rates Domestic and for 
the Pan-American Countries $10 00 Can- 
ada and other Foreign Countries $11 00 
a year 


The Journal of Allergy 

OfBclal Organ of The American Academy 
of Allergy H L Alexander M D , Edi- 
tor Editorial Board J H Black, M.D 
M. B Cohen MD R A Cooke MD 
S M Felnberg SLD S B Hooker M.D 
F M Rackemann M.D M B Sulz- 
berger M D L Tuft M D M Walzer 
M.D 

Subscription rates Domestic and for 
the Pan-American Countries $7 50 Can- 
ada and other Foreign Countries $S 00 
a jear 


J E Moore M D Editor Frank W 
•synolds M.D Associate Editor Advisory 
itorial Board A, M Chesney M,D 
Clarke M D R D Herrold M.D 
Keyes M D P A, O Leary M.D 
•an M.D P S Pelouze, M.D J 
s M.D R A, Vonderlehr MD 
- d bimonthly Subscription rates 
roi 1 for the Pan-American Coun- 
Canada, and other Foreign 
0 a year 


Surgery 

Alton Ochsner M D and Owen H 
Wangensteen M D Editors Alfred Bla- 
lock M.D Associate Editor Published 
monthly Subscription rates Domestic, 
$10 Clanada. and otlier Foreign Coun- 
tries $11 a jear 


^ ..’jibscrlptlons to these Important special Journals today If you prefer 
‘ wo shall be glad to send a sample copj 

With the Mag 

OSBY COMPANY — Publishers — St Louis 


HUMAN EAR 

in Anatomical 
Transparencies 

A complete pictorial and textual de- 
scription of the structure and func- 
tion of our most complicated sense- 
organ 

136 pages, 82 illustrations, including 
2 sections of 20 acetate plates repro- 
duced by Trans-il^ision Price, $10 50 


Text by STEPHEN L 
POLYAK, MD, Profes- 
sor of Anatom}, Univer- 
sity of Chicago 

Anatomical Transpar- 
encies and Illustrations 
b} GtADYS McHUGH, 
Medical Illustrator, Uni- 
versity of Chicago Clin- 
ics. 

Anatomic Preparations by 
DELBERT K. JUDD, 
M D , Assistant Profes- 
sor Otolaryngolog}, Uni- 
versit} of Chicago 



This Bttoh Mtrinffs 

An luthontative te-xt by a noted specialist in 
neuro-anatom}' — 

Illustrations from actual dissections prepared 
by an expert in ear, nose and throat anatomy 
and drawn by a gifted artist — 

Two sections of 20 acetate plates of anatomi- 
cal transparenaes in full natural color 


In addition to the purely tech- 
nical data contained, an inter- 
esting section IS devoted to 
tracing the past history of the 
ear from the early days of 
vertebrate life on this planet, 
through the untold intervening 
ages to modern man 

For those interested in further 
readmg or research, the author 
has included a substantial bib- 
liography Last!}, a detailed 
index facilitates the use of the 
book as an ever-rcady refer- 
ence book 


For Sate by 

The C. V. MOSBT C03IPANY, Saint Louis 




THE C V MOSBY COMPANY 
3207 'Washington Blvd 
bt. Louis 3, Mo 
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(leiitlpinen ‘-end me a copy of "The Human Ear in Anatomical TranoparoB*|«#,"] I 


-Altaclicd i< nn check, for $10 70 


Cliarg« mif. 






Entrance to the Motby Home Office, Saint Louis 



To members of the Medical, Dental, Nursing and allied professions, 
we of The C V Mosby Company extend sincere greeungs for this 
Hobday Season 


For Forty Years it has been our pleasure to work with you toward 
preservation of human health and welfare We thank you for this 
great privilege— and we salute your constant devouon to your task. 
As we begin our Forty-First Year, we renew our pledge to serve you 
—and through you, humamty— to the best of our abihty 


Best Wishes for a Merry Christmas and a Happy, Prosperous New Year' 


Zhe C MOSBY Company^ 


Saint Louis 
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Dream Hospital . 


The hospital depicted here exists ^ 

■arts of men and women who are losing the gnm 
^th cancer And in the imaginabon of 
her men and women who want | { g 

roMdc a haven for these motims 
ad care to sustain them in the few months or 
cars still remaming to them 

=r»s 

tlicra in other hospitals 

Tiiirine the long rears of the nar no gave up 
.,u? Ss for the building of this dream hos 
pin! Hope Institute 

But non isc arc more than cicr dotcrmincil 


to sec it n«e in stone and steel A model lios 
pital, the first of its hind cheerful and wm 
fortnble in every way with more the atnios 
phere of an apartment hotel than of a cold in 
stitutiom Where the patients, depending upon 
their condition, can enjoj the warm hospitalitj of 
lounge and dining room, or retire to the merci 
ful seclusion of a private room. 

What do we need to build this hospital nowt 
You Everi dollar or penny you can scrape to 
gether for it WTiether or not you know tins 
tragcdi from hitter personal expenenoo the 
tngedi of whole families, endlessly frustrated in 
their determination to care for n doomed mem 
her give as generouslj ns yon can Please 
fill out the coupon below and mail with your con 
tribution It will make this hospital more than 
a dream 
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. Ifo) r Chccl - pnvohlc to Ibbott KimbnH Treasurer of the National Cancer 

! i'ounfjrtnon I 


Tin: XATIOiVAL CAIVCKIt FOUADATIOJV 

\fphatcd uith 

SPOKSOES or GOVEBNMENT ACTION AGAINST CANOEE 

TnE NATIONAL TOCNDATION POE THE CARP nv 

.tuii Am, CASE OF ADVANOED CANOEE PATIENTS 
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Please mention “SURGERY” when writing to 
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VbboU l^aboratoriei {Disposable Cart- 
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Ethlcon Suture Laboratories (Sutures) 
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George ashlngton Unhorsltj School 
of Medicine The S 

Gomco Surgical Manufacturing Coip 
(Suction and Ether Units) I 


l..fdcrlc Iviboratorlc* Inc (Fohron 
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LIII> and Conipunj Ell (Seconal 
Sodium) 10 
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HANDBOOK OF ORTHOPEDIC SURGERY 

By ALFRED RITES 8HANDS JK B A. M D Associate Professor of Sur- 
gery In Charge of Orthopedics Duke University In CoUnbomtlon tvlth 
KIOHAKD BEATERLY RANEY BA M D 

SECOND EDITION OOT pages 154 iUustraOons PRICE 28 

CONTENTS— Introduction Congenital Deformities Congenital DefonnltieB (Con- 
tinued) Affections of Growing Bone Affections of Adult Bone. Infections of Bone 
(Exclusive of Tuberculosis) Infections of Joints (Exclusive of Tuberculosis) Tuber- 
culosls of Bones and Joints Spine and Pelvis Tuberculosis of Bon^ ana Joinu 

The Extremities Chronic Arthritis Chronic Arthritis Special Joints. Neuromuscular 
Disabilities Infantile Paralysis. Neuromuscular Disabilities (Exclusive of Inf^tlle 
Paralysis) Involvement of the Brain and Spinal Cord Neuromuscular Dl^billOes 
(Exclusive of Infantile Paralysis) Involvement of Peripheral Nerves and of Muscles 
'lAtmors Fracture Deformities. Body Mechanics and Physical Therapy AffecHons or 
the Spine and Thorax. Affections of the Low Back Affections of tte Hip .^ecUoM 
of the Knee Affections of the Ankle and Foot- Affections of the Neck and Shoulder 
AffecUons of the Elbow Wrist, Hand and Jaw Bibliography 


The second edition of Shands’ “Handbook of Orthopedic Surgery” pre- i 
sents the fundamental facts and principles of orthopedic surgery m as , 
concise a manner as possible, yet is sufficiently detailed The hook repre- 
sents a consensus of opinion dratvTi from the crticisms and suggestions of 
more than 25 outstandmg orthopedic surgeons and teachers The subject 
matter of the text is covered m 24 chapters, 16 of which are arranged on a 
basis of pathology and 7 according to anatomical region, including disease 
entities which do not fall readily into the pathology grouping The ex- 
cellent illustrations were draivn especially for the book and aid immeasur- 
ably in diagnosis and treatment 

The 0 V Moahy Oompany — ^Publishers — St. Louis 3, Mo 


Articles to appear in early issues of 
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Tub AivTr\B Exclusion OrERATioN for Difficoi/t Duodenat Uicerb A Technique 
Deahseb to Obviate the Complication of Subphremc Abscess 
Bj Oiien H Wangensteen, M D , Minneapolis, Miniu 

AbDOMINAI &URCERV IN THE EVACUATION HOSPITAT 

By Captain Roliert W Penrson, Captain John E Tulij, and Lieutenant Colonel 
Charles Stuart Welch, Medical Corps, Army of the United States 

Tuf Effects and Drawbacks in the Use of Heparin in Pitkin’s Menstruum 
By David Weiner, M D , and Kurt Lang*“M D , Hew York, N Y 

A Patai Hemolvtic EfjiCTioN Following Transurethral Resection of the Pros 
TATE Gland 

By C D Creevj , M D , and E A Webb, M D , Minneapolis, klinn 

The Use of Streptomycin in Surgical Patients 

Bj H A Zintel, M B ybe, A Nichols, and J E Rhoads, Pliilndelphia, Pt 

SiLFNECTOMV An Analysis of Thirty Eight Cases 
Bi Teronie F Tanna, M D , New Orleans, La 

Vascular Bounds, Report op a Series op 108 Cases Encountered in a Forward 
E iACUvnoN Hospital 

Bi Lieutenant Colonel John Snj der, M C , A U S 

INTISSUSCEI TION OF EXCLUDED DiSTAL IlFOM WiTII SlONTANEOUS EXPULSION PeE 
Anum of Sequestrated Intussusceptu*! 

Bj Eduard 0 Finostone, M D , New York, N T 

Pirforatfd Gastroduodfnal Ulcer 

Bi A La Mont Bnntell, M D , Oakland, Calif 

Rkihirist Parathypoid Adenoma 

B\ Llo\d B Burk, Jr , M D , Ann Arbor, Midi 

INTFRMITTINT LYTFRNAL BiLIARY DPATNAQr FOr ReLIFF OF PRURITUS IN CERTAIN 

CiiFONic Disorders ot the Liver 
Bi Rahnrd L Y urco, hi D , Minneapolis, Minn 

I’j \CTicH Points i\ Boiif Grift Techniqif 

IB Major Douglas B’ Maiouilicr and Capt vin feidnej K Ba-nn, Yf C , A US 

Niu .sirrioN Tim ior Chest vnd Abdominai Oierations 
Bi J rank Gerbodo, YI D , San Frnnewi o, Calif 

Twtmim Si turi^ 

B\ laiiunant Commander C Hunter Sheldon, Lieutenant Comm inder Robert H 
1 mien/, and I iiutinint Collin S Mii< Ciirti, C US NR 

Hmhmoiiiiity (h Bonis Du to “0\h iinithimd ’ Capsi i ii \nd Lioamintois 

1 IShV IS 

B\ YI Ijiir Chiirh S I .Siitro, M C A US 

LvmiMrNTM Yiiindiom Piritonitis U Thi SioNiiirYNti <ii 1 mp\i \ci oi 

IIIUIITINI, limiNOlYTH \M> AnTII IBl INOI YTIC 1 \(TOI S IN THF Coi 1 SF OI 
THI DiS) \SI_ 

Bi Inhn Hou ird Kn, Yl D and Tohn Salcm Lockwood YID Now Hiucn, Conn 

hlTI OI 1 UTO\I„\I TiIITOMN SlliFNSIlnY RimoMD h I OM \ > IITJ FN YIoNTH OlD 
N) 1 1 o Gii m 
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